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CAD System and related discussion of post-accident inerting.

- Thejustification was revised to specifically address each of the proposed changes.
- Thejustification was revised to state that the hydrogen recombiner specificationisrelocated to the TRM (or
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OG Revision 0 Revision Status: Closed

(No Comments)
TSTF Resolution: ~ Approved Date: 08-Dec-02

NRC Review Information
NRC Received Date: 11-Dec-02

NRC Comments:
Discussion of Modifications Needed for TSTF-447 from NRC's April 1, 2003 |etter:

1. TS5.5.2 Primary Coolant Sources Outside Contai nment

TSTF-447 proposesto revise TS 5.5.2 from al NUREGs to remove the reference to Hydrogen Recombiner

as asystem outside of containment that could contain highly radioactive fluids during a serious transient or
accident. The purpose of the program isto minimize |eakage from these systemsto levelsaslow as
practicable. The hydrogen recombiner appearsin abracketed list of systemsfor this program. The staff
believesthat the program as described in the STS should remained unchanged since the hydrogen
recombiner isin brackets and since portions of the hydrogen recombiner system could meet the threshold as
aportion of systems outside of containment that could contain highly radioactive fluids.

2. Bases 3.6.3.1 Drywell Cooling System Fans (renumbered as proposed)

TSTF-447 proposesto revise the wording in the Bases of Drywell Cooling System Fans in NUREG-1433.
Specifically, the TSTF-447 removes the last sentence of Action A.1 which states"... and the availability of
the Primary Containment Hydrogen Recombiner System and the Containment Atmosphere Dilution
System." The proposed rule change to 50.44 and the associated model saf ety evaluation does not address
any changes to the Containment Atmosphere Dilution System. Therefore, the discussion about the
Containment Atmosphere Dilution System should not be deleted from section A.1 of the Basesin NUREG-
1433,

3. Bases 3.6.3.2 Primary Containment Oxygen Concentration (renumbered as proposed)

TSTF-447 proposesto revise the Bases of 3.6.3.2 to state that the Specification meets 10 CFR
50.36(c)(2)(ii) Criterion 4, instead of Criterion 2. This change was also documented in the staff's version of
the draft technical specification changes and model safety evaluation for public comment. However, this
change wasincorrect. The primary containment oxygen concentration Specification meets Criterion 2 since
the UFSAR Chapter 6 cal culations assume that the primary containment isinerted, that is, oxygen
concentration < 4.0 volume percent, when a design basis LOCA occurs. Therefore, primary containment
oxygen concentration is aprocess variable, design feature, or operating restriction that isan initial
condition of adesign basis accident or transient analysis that either assumes the failure of or presentsa
challengeto theintegrity of afission product barrier. Please revise TSTF-447 to show the retention of
Criterion 2 asthe basis for specification 3.6.3.2, primary containment oxygen concentration.

Final Resolution: Superceded by Revision Final Resolution Date:  01-Apr-03

TSTF Revison 1 Revision Status; Active Next Action: TSTF

Revision Proposed by: NRC

Revision Description:
In response to the NRC's April 1, 2003 letter providing comments on TSTF-447, the following changes are
made.
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TSTF Revison 1 Revision Status; Active Next Action: TSTF

1. TS5.5.2 Primary Coolant Sources Outside Containment

Changesto TS 5.5.2, Primary Coolant Sources Outside Containment, are eliminated from the Traveler. The
Proposed Change section of the justification is modified to state that licensees that plan to remove the hydrogen
recombiner from the plant should evaluate whether the list of equipment in TS 5.5.2 should be revised.

2. Bases 3.6.3.1 Drywell Cooling System Fans (renumbered as proposed)

The Bases of NUREG-1433, 3.6.3.1 Drywell Cooling System Fansis revised to retain the reference to the
Containment Atmosphere Dilution (CAD) System.

Based on the 50.44 Rulemaking, the TSTF believes that CAD system no longer meetsthe 10 CFR
50.36(c)(2)(ii) criteriafor retention in the Technical Specifications. However, in order to not delay the
processing of TSTF-447, the TSTF will submit a separate Traveler to make this portion of the ISTS consistent
with the revised regulations.

3. Bases 3.6.3.2 Primary Containment Oxygen Concentration (renumbered as proposed)

The Bases of NUREG-1433, 3.6.3.2 Primary Containment Oxygen Concentration, isrevised to eliminate the
changein 10 CFR 50.36(c)(2)(ii) criteria. The applicable criteriawill remain Criteria 2.

Changesto the justification to eliminate discussion of removed items and to add the discussion of possible
effectson TS 5.5.2 are marked with revision bars.

TSTF Review Information
TSTF Received Date: 02-May-03 Date Distributed for Review  02-May-03
OG Review Completed: [] BWOG [] WOG [J CEOG [] BWROG

TSTF Comments:
(No Comments)

TSTF Resolution: Date:

Affected Technical Specifications

5.6.7 Post Accident Monitoring Report

3.6.8 Hydrogen Recombiners NUREG(s)- 1430 1431 1432 Only

Change Description: Deleted

3.6.8 Bases Hydrogen Recombiners NUREG(s)- 1430 1431 1432 Only

Change Description: Deleted

LCO 3.3.17 PAM Instrumentation NUREG(s)- 1430 Only

Change Description: Table 3.3.17-1

LCO 3.3.17 Bases PAM Instrumentation NUREG(s)- 1430 Only

Action 3.3.17.C PAM Instrumentation NUREG(s)- 1430 Only
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Action

3.3.17.C Bases

PAM Instrumentation

NUREG(s)- 1430 Only

Action

3.3.17.D

PAM Instrumentation

Change Description:

Deleted

NUREG(s)- 1430 Only

Action

3.3.17.D Bases

PAM Instrumentation

Change Description:

Deleted

NUREG(s)- 1430 Only

Action

3.3.17.E

PAM Instrumentation

Change Description:

Renamed D

NUREG(s)- 1430 Only

Action

3.3.17.E Bases

PAM Instrumentation

Change Description:

Renamed D

NUREG(s)- 1430 Only

Action

3.3.17.F

PAM Instrumentation

Change Description:

Renamed E

NUREG(s)- 1430 Only

Action

3.3.17.F Bases

PAM Instrumentation

Change Description:

Renamed E

NUREG(s)- 1430 Only

Action

3.3.17.G

PAM Instrumentation

Change Description:

Renamed G

NUREG(s)- 1430 Only

Action

3.3.17.G Bases

PAM Instrumentation

Change Description:

Renamed G

NUREG(s)- 1430 Only

LCO 3.3.3

PAM Instrumentation

Change Description:

Table 3.3.3-1

NUREG(s)- 1431 Only

LCO 3.3.3 Bases

PAM Instrumentation

NUREG(s)- 1431 Only

Action

3.3.3.C

PAM Instrumentation

NUREG(s)- 1431 Only

Action

3.3.3.C Bases

PAM Instrumentation

NUREG(s)- 1431 Only

Action

3.3.3.D

PAM Instrumentation

Change Description:

Deleted

NUREG(s)- 1431 Only

Action

3.3.3.D Bases

PAM Instrumentation

Change Description:

Deleted

NUREG(s)- 1431 Only

Action

3.3.3.E

PAM Instrumentation

Change Description:

Renamed D

NUREG(s)- 1431 Only

Action

3.3.3.E Bases

PAM Instrumentation

Change Description:

Renamed D

NUREG(s)- 1431 Only

Action

3.3.3.F

PAM Instrumentation

Change Description:

Renamed E

NUREG(s)- 1431 Only

Action

3.3.3.F Bases

PAM Instrumentation

Change Description:

Renamed E

NUREG(s)- 1431 Only

Action

3.3.3.G

PAM Instrumentation

Change Description:

Renamed F

NUREG(s)- 1431 Only
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Action 3.3.3.G Bases

PAM Instrumentation

NUREG(s)- 1431 Only

Change Description: Renamed F

Action 3.6.9.A Bases HMS NUREG(s)- 1431 Only

S/A 3.6.9.B Bases HMS NUREG(s)- 1431 Only

Action 3.6.9.B Bases HMS NUREG(s)- 1431 Only

3.6.19 Shield Building (Dual and Ice Condenser) NUREG(s)- 1431 Only
Change Description: Renumbered 3.6.8

3.6.19 Bases Shield Building (Dual and Ice Condenser) NUREG(s)- 1431 Only
Change Description: Renumbered 3.6.8

LCO 3.3.11 PAM Instrumentation (Analog) NUREG(s)- 1432 Only
Change Description: Table 3.3.11-1

LCO 3.3.11 NUREG(s)- 1432 Only

PAM Instrumentation (Digital)

Change Description: Table 3.3.11-1

LCO 3.3.11 Bases

PAM Instrumentation (Analog)

Change Description: Table 3.3.11-1

NUREG(s)- 1432 Only

LCO 3.3.11 Bases

PAM Instrumentation (Digital)

NUREG(s)- 1432 Only

Action 3.3.11.C

PAM Instrumentation (Analog)

NUREG(s)- 1432 Only

Action 3.3.11.C

PAM Instrumentation (Digital)

NUREG(s)- 1432 Only

Action 3.3.11.C Bases

PAM Instrumentation (Analog)

NUREG(s)- 1432 Only

Action 3.3.11.C Bases

PAM Instrumentation (Digital)

NUREG(s)- 1432 Only

Action 3.3.11.D

PAM Instrumentation (Analog)

Change Description: Deleted

NUREG(s)- 1432 Only

Action 3.3.11.D

PAM Instrumentation (Digital)

Change Description: Deleted

NUREG(s)- 1432 Only

Action 3.3.11.D Bases

PAM Instrumentation (Analog)

Change Description: Deleted

NUREG(s)- 1432 Only

Action 3.3.11.D Bases

PAM Instrumentation (Digital)

Change Description: Deleted

NUREG(s)- 1432 Only

Action 3.3.11.E

PAM Instrumentation (Analog)

Change Description: Renamed D

NUREG(s)- 1432 Only

Action 3.3.11.E

PAM Instrumentation (Digital)

Change Description: Renamed D

NUREG(s)- 1432 Only

Action 3.3.11.E Bases

PAM Instrumentation (Analog)

Change Description: Renamed D

NUREG(s)- 1432 Only
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Action 3.3.11.E Bases

PAM Instrumentation (Digital)

Change Description: Renamed D

NUREG(s)- 1432 Only

Action 3.3.11.F

PAM Instrumentation (Analog)

Change Description: Renamed E

NUREG(s)- 1432 Only

Action 3.3.11.F

PAM Instrumentation (Digital)

Change Description: Renamed E

NUREG(s)- 1432 Only

Action 3.3.11.F Bases

PAM Instrumentation (Analog)

Change Description: Renamed E

NUREG(s)- 1432 Only

Action 3.3.11.F Bases

PAM Instrumentation (Digital)

Change Description: Renamed E

NUREG(s)- 1432 Only

Action 3.3.11.G

PAM Instrumentation (Analog)

Change Description: Renamed F

NUREG(s)- 1432 Only

Action 3.3.11.G

PAM Instrumentation (Digital)

Change Description: Renamed F

NUREG(s)- 1432 Only

Action 3.3.11.G Bases

PAM Instrumentation (Analog)

Change Description: Renamed F

NUREG(s)- 1432 Only

Action 3.3.11.G Bases

PAM Instrumentation (Digital)

Change Description: Renamed F

NUREG(s)- 1432 Only

Action 3.6.9.A Bases HMS NUREG(s)- 1432 Only

Action 3.6.9.B Bases HMS NUREG(s)- 1432 Only

Bkgnd 3.6.11 Bases Shield Building NUREG(s)- 1432 Only

3.6.13 SBEACS NUREG(s)- 1432 Only
Change Description: Renumber 3.6.8

3.6.13 Bases SBEACS NUREG(s)- 1432 Only
Change Description: Renumber 3.6.8

LCO 3.33.1 PAM Instrumentation

Change Description: Table 3.3.3.1-1

NUREG(s)- 1433 1434 Only

LCO 3.3.3.1 Bases

PAM Instrumentation

NUREG(s)- 1433 1434 Only

Action 3.3.3.1.C

PAM Instrumentation

NUREG(s)- 1433 1434 Only

Action 3.3.3.1.C Bases

PAM Instrumentation

NUREG(s)- 1433 1434 Only

Action 3.3.3.1.D

PAM Instrumentation

Change Description: Deleted

NUREG(s)- 1433 1434 Only

Action 3.3.3.1.D Bases

PAM Instrumentation

Change Description: Deleted

NUREG(s)- 1433 1434 Only
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Action 3.3.3.1.E PAM Instrumentation NUREG(s)- 1433 1434 Only
Change Description: Renamed D

Action 3.3.3.1.E Bases PAM Instrumentation NUREG(s)- 1433 1434 Only
Change Description: Renamed D

Action 3.3.3.1.F PAM Instrumentation NUREG(s)- 1433 1434 Only
Change Description: Renamed E

Action 3.3.3.1.F Bases PAM Instrumentation NUREG(s)- 1433 1434 Only
Change Description: Renamed E

Action 3.3.3.1.G PAM Instrumentation NUREG(s)- 1433 1434 Only
Change Description: Renamed F

Action 3.3.3.1.G Bases PAM Instrumentation NUREG(s)- 1433 1434 Only
Change Description: Renamed F

3.6.3.1 Primary Containment Hydrogen Recombiners NUREG(s)- 1433 1434 Only
Change Description: Deleted

3.6.3.1 Bases Primary Containment Hydrogen Recombiners NUREG(s)- 1433 1434 Only
Change Description: Deleted

3.6.3.2 [Drywell Cooling System Fans] NUREG(s)- 1433 Only
Change Description: Renumbered 3.6.3.1

3.6.3.2 Bases [Drywell Cooling System Fans] NUREG(s)- 1433 Only
Change Description: Renumbered 3.6.3.1

3.6.3.3 Primary Containment Oxygen Concentration NUREG(s)- 1433 Only
Change Description: Renumbered 3.6.3.2

3.6.3.3 Bases Primary Containment Oxygen Concentration NUREG(s)- 1433 Only

Change Description: Renumbered 3.6.3.2

Bkgnd 3.6.3.3 Bases

Primary Containment Oxygen Concentration

NUREG(s)- 1433 Only

S/A 3.6.3.3 Bases

Primary Containment Oxygen Concentration

NUREG(s)- 1433 Only

Action 3.6.3.3.A Bases

Primary Containment Oxygen Concentration

NUREG(s)- 1433 Only

3.6.3.4 CAD System NUREG(s)- 1433 Only
Change Description: Renumbered 3.6.3.3

3.6.3.4 Bases CAD System NUREG(s)- 1433 Only
Change Description: Renumbered 3.6.3.3

3.6.3.2 Primary Containment and Drywell Hydrogen Ignitors NUREG(s)- 1434 Only
Change Description: Renumbered 3.6.3.1

3.6.3.2 Bases Primary Containment and Drywell Hydrogen Ignitors NUREG(s)- 1434 Only

Change Description: Renumbered 3.6.3.1

Action 3.6.3.2.B Bases

Primary Containment and Drywell Hydrogen Ignitors

NUREG(s)- 1434 Only
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3.6.3.3 Drywell Purge System
Change Description: Renumbered 3.6.3.2

NUREG(s)- 1434 Only

3.6.3.3 Bases Drywell Purge System
Change Description: Renumbered 3.6.3.2

NUREG(s)- 1434 Only

Bkgnd 3.6.3.3 Bases Drywell Purge System

NUREG(s)- 1434 Only
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1.0 Description

The Nuclear Regulatory Commission (NRC) has proposed arevision to 10 CFR 50.44 to amend
its standards for combustible gas control in light-water-cooled power reactors. The amended rule
eliminates the requirements for hydrogen recombiners and relaxes the requirements for hydrogen
and oxygen monitoring. This proposed change to the Improved Standard Technical
Specifications (ISTS) reflects the proposed rule change.

2.0 Proposed Change

The ISTS are revised to delete the Technical Specification on Hydrogen Recombiners.
Subsequent specifications are renumbered or reordered to restore consecutive numbering in the
ISTS.

Hydrogen monitors are eliminated from the Post Accident Monitoring (PAM) Instrumentation
specification. The hydrogen monitors are relocated to the plant-specific controls for PAM
instruments which are not in the Technical Specifications. This elimination results in several
changes to the PAM Specification.

The “Post Accident Monitoring Report” is revised to reflect the revised ACTION numbering in
the PAM Specification.

The Bases are revised to eliminate references to hydrogen recombiners, incorporate the
renumbering or reordering, and other changes are made as necessary to reflect the proposed rule.

Licensees that intend to remove the hydrogen recombiners from the plant should determine if
Specification 5.5.2, “Primary Coolant Sources Outside Containment” needs to be revised to
eliminate any reference to the hydrogen recombiners.

3.0 Background

The Nuclear Regulatory Commission (NRC) has proposed arevision to 10 CFR 50.44. In the
revised rule, the Commission retained requirements for ensuring a mixed atmosphere, inerting
Mark | and Il containments, and providing hydrogen control systems capable of accommodating
an amount of hydrogen generated from a metal- water reaction involving 75 percent of the fuel
cladding surrounding the active fuel region in Mark 111 and ice condenser containments. The
Commission eliminated the design-basis LOCA hydrogen release from 50.44 and consolidated
the requirements for hydrogen and oxygen monitoring to 50.44, while relaxing safety
classifications and licensee commitments to certain design and qualification criteria. The
Commission also relocated without change the hydrogen control requirements in 50.34(f) to
50.44 and the high point vent requirements from 50.44 to 50.46a, and eliminated the design
option for post-accident containment inerting.

Page 1l of 6
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4.0 Technical Analysis

Hydrogen Recombiners. The revised 50.44 no longer defines a design-basis LOCA hydrogen
release, and eliminates the requirements for hydrogen control systems to mitigate such arelease.
The installation of hydrogen recombiners and/or vent and purge systems required by 50.44(b)(3)
was intended to address the limited quantity and rate of hydrogen generation that was postul ated
from adesign-basis LOCA. The Commission has found that this hydrogen release is not risk-
significant because the design-basis LOCA hydrogen release does not contribute to the
conditional probability of alarge release up to approximately 24 hours after the onset of core
damage. In addition, these systems were ineffective at mitigating hydrogen releases from risk-
significant accident sequences that could threaten containment integrity. The ISTS states that
hydrogen recombiners meet 10 CFR 50.36(c)(2)(ii) Criterion 3 (accident mitigation). As stated
in the rule change, since hydrogen recombiners are no longer required to respond to a LOCA, the
hydrogen recombiners no longer meet Criterion 3 or any of the other criteriafor retention in the
Technical Specifications. Therefore, the proposed rule states that the requirements related to
hydrogen recombiners currently in the ISTS no longer meet the criteria of 10 CFR 50.36(c)(2)(ii)
for retention in the Technical Specifications and may be eliminated.

Hydrogen Monitoring Equipment: 50.44(b)(1) and the ISTS currently contain requirements for
monitoring hydrogen. Licensees have also made commitments to design and qualification criteria
for hydrogen monitors in NUREG-0737, Item I1.F.1, Attachment 6 and RG 1.97. The hydrogen
monitors are used to assess the degree of core damage and confirm that random or deliberate
ignition has taken place and that containment integrity is not threatened by an explosive mixture.
If an explosive mixture that could threaten containment integrity exists during a beyond design-
basis accident, then other severe accident management strategies, such as purging and/or venting,
would need to be considered. With the elimination of the design-basis LOCA hydrogen release,
hydrogen monitors are no longer required to mitigate design-basis accidents and, therefore, the
hydrogen monitors do not meet the definition of a safety-related component as defined in 10
CFR 50.2. RG 1.97 Category 1, isintended for key variables that most directly indicate the
accomplishment of a safety function for design-basis accident events. The hydrogen monitors no
longer meet the definition of Category 1 in RG 1.97. As part of the rulemaking to revise 50.44
the Commission found that Category 3, as defined in RG 1.97, is an appropriate categorization
for the hydrogen monitors because the monitors are required to diagnose the course of beyond
design-basis acciderts. Hydrogen monitoring is not the primary means of indicating a significant
abnormal degradation of the reactor coolant pressure boundary. Section 4 of Attachment 2 to
SECY-00-0198 found that hydrogen monitoring was not risk-significant. Therefore, the rule
making stated that the staff finds that hydrogen monitoring equipment requirements no longer
meet the criteria of 50.36(c)(2)(ii) for retention in Technical Specifications and, therefore, may
be removed from the Technical Specifications. The CLIIP for elimination of Post-Accident
Sampling System requirements for Westinghouse and Combustion Engineering designs indicated
that during the early phases of an accident, safety-grade hydrogen monitors provide an adequate
capability for monitoring containment hydrogen concentration. The staff subsequently concluded
that Category 3 hydrogen monitors aso provide an adequate capability for monitoring
containment hydrogen concentration during the early phases of an accident. Because the
monitors are required to diagnose the course of beyond design basis accidents, each licensee

Page 2 of 6



TSTF-447,Rev. 1

should verify that it has, and make a regulatory commitment to maintain, a hydrogen monitoring
system capable of diagnosing the course of beyond design-basis accidents.

Oxygen Monitoring Equipment: The ISTS for BWR/4 plants currently contains requirements for
monitoring oxygen. The oxygen monitors are required to verify the status of the inert
containment. Combustible gases produced by beyond design-basis accidents involving both fuel
cladding oxidation and core-concrete interaction would be risk-significant for plants with Mark |
and |l containments if not for the inerted containment atmospheres. If an inerted containment
was to become de-inerted during a beyond design-basis accident, then other severe accident
management strategies, such as purging and venting, would need to be considered. The oxygen
monitors are needed to implement these severe accident management strategies. Oxygen
concentration also appears extensively in the emergency procedure guidelines/severe accident
guidelines of plants with inerted containment atmospheres. With the elimination of the design-
basis LOCA hydrogen release, the oxygen monitors are no longer required to mitigate design-
basis accidents and, therefore, the oxygen monitors do not meet the definition of a safety-related
component as defined in 50.2. RG 1.97 recommends that, for inerted containment plants, the
oxygen monitors be Category 1 which is intended for key variables that most directly indicate
the accomplishment of a safety function for design-basis accident events. The oxygen monitors
no longer meet the definition of Category 1 in RG 1.97. As part of the rulemaking to revise 50.44
the Commission found that Category 2, as defined in RG 1.97, is an appropriate categorization
for the oxygen monitors, because the monitors are required to verify the status of the inert
containment. Oxygen monitoring is not the primary means of indicating a significant abnormal
degradation of the reactor coolant pressure boundary. Oxygen monitors have not been shown by
a probabilistic risk assessment to be risk significant. Therefore, the oxygen monitoring
equipment requirements no longer meet the criteria of 50.36(c)(2)(ii) for retention in Technical
Specifications and, therefore, may be removed from the Technical Specifications. However, for
plant designs with an inerted containment, because the monitors are required to verify the status
of the inert containment, each licensee should verify that it has, and make a regulatory
commitment to maintain, an oxygen monitoring system capable of verifying the status of the
inert containment. For plant designs with an inerted containment, the requirement for primary
containment oxygen concentration will be retained in Technical Specifications.

Verifications and Commitments: If adopting these proposed changes to the ISTS in plant-
specific Technical Specifications, the licensee must make a regulatory commitment to maintain a
hydrogen monitoring system capable of diagnosing the course of beyond design basis accidents.
The licensee has committed to maintain the hydrogen monitors within the requirements of its
specified document or program. For plant designs with an inerted containment, the licensee must
make a regulatory commitment to maintain an oxygen monitoring system capable of verifying
the status of the inert containment.

Page 3 of 6


Brian Mann



TSTF-447,Rev. 1

5.0 Regulatory Analysis

5.1 No Significant Hazar ds Consider ation

The TSTF has evaluated whether or not a significant hazards consideration is involved with the proposed
generic change by focusing on the three standards set forth in 10 CFR 50.92, “Issuance of amendment,”
as discussed below:

1. Does the proposed change involve a significant increase in the probability or consequences of an
accident previoudy evaluated?

Response: No.

The revised 50.44 no longer defines a design-basis LOCA hydrogen release and eliminates
requirements for hydrogen control systems to mitigate such arelease. The installation of hydrogen
recombiners and/or vent and purge systems required by 50.44(b)(3) was intended to address the
limited quantity and rate of hydrogen generation that was postulated from a design-basis LOCA.. The
Commission has found that this hydrogen release is not risk-significant because the design-basis
LOCA hydrogen release does not contribute to the conditional probability of alarge release up to
approximately 24 hours after the onset of core damage. In addition, these systems were ineffective at
mitigating hydrogen releases from risk-significant accident sequences that could threaten containment

integrity.

With the elimination of the design-basis LOCA hydrogen release, hydrogen and oxygen monitors are
no longer required to mitigate design-basis accidents and, therefore, the hydrogen monitors do not
meet the definition of a safety-related component as defined in 50.2. RG 1.97 Category 1, isintended
for key variables that most directly indicate the accomplishment of a safety function for design-basis
accident events. The hydrogen and oxygen monitors no longer meet the definition of Category 1in
RG 1.97. As part of the rulemaking to revise 50.44 the Commission found that Category 3, as defined
in RG 1.97, is an appropriate categorization for the hydrogen monitors because the monitors are
required to diagnose the course of beyond design-basis accidents. Also as part of the rulemaking to
revise 50.44 the Commission found that Category 2, as defined in RG 1.97, is an appropriate
categorization for the oxygen monitors, because the monitors are required to verify the status of the
inert containment.

The regulatory requirements for the hydrogen and oxygen monitors can be relaxed without degrading
the plant emergency response. The emergency response, in this sense, refers to the methodologies
used in ascertaining the condition of the reactor core, mitigating the consequences of an accident,
assessing and projecting offsite releases of radioactivity, and establishing protective action
recommendations to be communicated to offsite authorities. Classification of the hydrogen monitors
as Category 3, classification of the oxygen monitors as Category 2 and removal of the hydrogen and
oxygen monitors from Technica Specifications (TS) will not prevent an accident management
strategy through the use of the Severe Accident Management Guidelines (SAMGs), the emergency
plan (EP), the emergency operating procedures (EOP), and site survey monitoring that support
modification of emergency plan protective action recommendations (PARS).

Therefore, the proposed change does not involve a significant increase in the probability or
consequences of an accident previoudy evaluated.
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2. Does the proposed change create the possibility of anew or different kind of accident from any
accident previousy evaluated?

Response: No.

The elimination of the hydrogen recombiner requirements and relaxation of the hydrogen and oxygen
monitor requirements, including removal of these requirements from TS, will not result in any failure
mode not previously analyzed. The hydrogen recombiner and hydrogen and oxygen monitor
equipment was intended to mitigate a design-basis hydrogen release. The hydrogen recombiner and
hydrogen and oxygen monitor equipment are not considered accident precursors, nor does their
existence or elimination have any adverse impact on the pre-accident state of the reactor core or post
accident confinement of radionuclides within the containment building.

Therefore, the proposed change does not create the possibility of a new or different kind of accident
from any previoudy evaluated.

3. Does the proposed change involve a significant reduction in a margin of safety?
Response: No.

The elimination of the hydrogen recombiner requirements and relaxation of the hydrogen and oxygen
monitor requirements, including removal of these requirements from TS, in light of existing plant
equipment, instrumentation, procedures, and programs that provide effective mitigation of and
recovery from reactor accidents, results in a neutral impact to the margin of safety.

The ingtalation of hydrogen recombiners and/or vent and purge systems required by 50.44(b)(3) was
intended to address the limited quantity and rate of hydrogen generation that was postulated from a
design-basis LOCA. The Commission has found that this hydrogen release is not risk-significant
because the design-basis LOCA hydrogen release does not contribute to the conditiona probability of
alarge release up to approximately 24 hours after the onset of core damage. In addition, these systems
were ineffective at mitigating hydrogen releases from risk-significant accident sequences that could
threaten containment integrity.

Category 3 hydrogen monitors are adequate to provide rapid assessment of current reactor core
conditions and the direction of degradation while effectively responding to the event in order to
mitigate the consequences of the accident. The intent of the requirements established as aresult of the
Three Mile Idand Unit 2 accident can be adequately met without reliance on safety-related hydrogen
monitors. Regulatory Guide 1.97 Category 2 oxygen monitors are adequate to verify the status of an
inerted containment.

Therefore, the proposed change does not involve a significant reduction in a margin of safety.
Based on the above, the TSTF concludes that the proposed change presents no significant hazards

consideration under the standards set forth in 10 CFR 50.92(c), and, accordingly, afinding of “no
sgnificant hazards consideration” is justified.
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5.2 Applicable Regulatory Requirements/Criteria

The proposed changes revise the ISTS to reflect changes in the applicable regulatory requirements and
criteriain 10 CFR 50.44.

In conclusion, based on the considerations discussed above, (1) there is reasonable assurance that the
health and safety of the public will not be endangered by operation in the proposed manner, (2) such
activities will be conducted in compliance with the Commission’s regulations, and (3) the approva of the
proposed change will not be inimical to the common defense and security or to the health and safety of
the public.

6.0 Environmental Consider ation

A review has determined that the proposed change would change a requirement with respect to
installation or use of afacility component located within the restricted area, as defined in 10 CFR 20, or
would change an inspection or surveillance requirement. However, the proposed change does not involve
(i) asignificant hazards consideration, (ii) a significant change in the types or significant increase in the
amounts of any effluent that may be released offsite, or (iii) a significant increase in individual or
cumulative occupationa radiation exposure. Accordingly, the proposed change meets the ligibility
criterion for categorica exclusion set forth in 10 CFR 51.22(c)(9). Therefore, pursuant to 10 CFR
51.22(b), no environmental impact statement or environmental assessment need be prepared in connection
with the proposed change.

7.0 References

Notice of Proposed Rulemaking, Federal Register: August 2, 2002 (Volume 67, Number 149),
Proposed Rules, Page 50374-50383, Combustible Gas Control in Containment.
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PAM Instrumentation

3.3.17
3.3 INSTRUMENTATION
3.3.17 Post Accident Monitoring (PAM) Instrumentation
LCO 3.3.17 The PAM instrumentation for each Function in Table 3.3.17-1 shall be
OPERABLE.
APPLICABILITY: MODES 1, 2, and 3.
ACTIONS
- .NoTES-
1. LCO 3.0.4is not applicable.
2. Separate Condition entry is allowed for each Function.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions Al Restore required channel 30 days
with one required to OPERABLE status.

channel inoperable.

B. Required Action and B.1 Initiate action in Immediately
associated Completion accordance with
Time of Condition A not Specification 5.6.7.
met.

C. Restore one channel to 7 days

OPERABLE status.

One or more Functions
with two required
channels inoperable.

. I I N . I I

BWOG STS 3.3.17-1 Rev. 2, 04/30/01
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D. Two required hydrogen
monitor channels
inoperable.
D.1 Restore one required
hydrogen monitor channel
to OPERABLE status.
72 hours

Brian Mann
- NOTE -
Not applicable to
hydrogen monitor
channels.

Brian Mann

Brian Mann


ACTIONS (continued)
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PAM Instrumentation
3.3.17

CONDITION REQUIRED ACTION COMPLETION TIME

E Required Action and E1l Enter the Condition Immediately
IE' associated Completion D referenced in

Time of Condition C e+B Table 3.3.17-1 for the

not met. channel.

As required by Required [[F1 Be in MODE 3. 6 hours
Action E=land ___

referenced in D AND

Table 3.3.17-1.

F.2 Be in MODE 4. 12 hours
As required by Required | &-1 Initiate action in Immediately

[T

Action E-jcand
referenced in D
Table 3.3.17-1.

accordance with
Specification 5.6.7.

SURVEILLANCE REQUIREMENTS

- NOTE -

These SRs apply to each PAM instrumentation Function in Table 3.3.17-1.

SURVEILLANCE FREQUENCY
SR 3.3.17.1 Perform CHANNEL CHECK for each required 31 days
instrumentation channel that is normally energized.
SR 3.3.17.2 -

Neutron detectors are excluded from CHANNEL

CALIBRATION.

- NOTE -

Perform CHANNEL CALIBRATION.

[18] months

BWOG STS
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Table 3.3.17-1 (page 1 of 1)
Post Accident Monitoring Instrumentation
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PAM Instrumentation
3.3.17

FUNCTION

REQUIRED CHANNELS

CONDITIONS
REFERENCED FROM
REQUIRED ACTION&2 D.1

1. Wide Range Neutron Flux 2 F E
2. RCS Hot Leg Temperature 2 per loop FE
3. RCS Cold Leg Temperature 2 per loop FE
4. RCS Pressure (Wide Range) 2 FE
5. Reactor Vessel Water Level 2 G F
6. Containment Sump Water Level (Wide Range) 2 FE
7. Containment Pressure (Wide Range) 2 FE
8. \P/enetratio_n_ Flow Path Containment Isolation 2 per penet(g?(ﬂ)on flow FE
alve Position path
9. Containment Area Radiation (High Range) 2 G F
riO—Containment-Hydregen-Seneentration Pl =
10. 2z Pressurizer Level 2 FE
11 42. Steam Generator Water Level 2 per SG FE
12 13- Condensate Storage Tank Level 2 FE
13 44. Core Exit Temperature 2 independent sets of 5@ FE
14 . %5 Emergency Feedwater Flow 2 FE

- REVIEWER’'S NOTE -
Table 3.3.17-1 shall be amended for each unit as necessary to list all U.S. NRC Regulatory Guide 1.97, Type A

instruments and all U.S. NRC Regulatory Guide 1.97, Category |, non-Type A instruments in accordance with the
unit's U.S. NRC Regulatory Guide 1.97, Safety Evaluation Report.

(b)

(©)

Not required for isolation valves whose associated penetration is isolated by at least one closed and
deactivated automatic valve, closed manual valve, blind flange, or check valve with flow through the valve

secured.

Only one position indication channel is required for penetration flow paths with only one installed control room

indication channel.

The subcooling margin monitor takes the average of the five highest CETs for each of the ICCM trains.

BWOG STS
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10. Containment Hydrogen Concentration
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F
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11.
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12.
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13.

Brian Mann
14.
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15.
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11.
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10.
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13.
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12.
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14.
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F
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F
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F
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F
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G
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F
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F
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G
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F
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F
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F
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F
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F
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E
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E
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E
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E
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E
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E
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E
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3.6\\CONTAINMENT SYSTEMS

3.6.8

LCO 3.6.8

APPLICABILITY:

ACTIONS

MODES 1 and 2.

Hydrogen Recombiners (if permanently installed)

Two hydrogen recombiners shall be OPERABLE.

Hydrogen Recombiners
3.6.8

N

CONDITION

REQUIRED ACTION /

COMPLETION TIME

A. One hydrogen
recombiner inoperable.

30 days
B. [ Two hydrogen 1 hour
recombiners inoperable.
AND

maintained.

Every 12 hours

thereafter
B.2 Restore one hydrogen 7 days |
recombiner to OPERABLE
status.
C. Required Act)on and Cl1l Be in MODE 3. 6 hour
associated £ompletion
Time notMet.
BWOG STS 3.68-1 Rev. 2, 04/30/01
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3.6 CONTAINMENT SYSTEMS
3.6.8 Hydrogen Recombiners (if permanently installed)
LCO 3.6.8 Two hydrogen recombiners shall be OPERABLE.
APPLICABILITY: MODES 1 and 2.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One hydrogen
recombiner inoperable.
A.1
- NOTE -
LCO 3.0.4 is not
applicable.
Restore hydrogen
recombiner to OPERABLE
status.
30 days
B. [ Two hydrogen
recombiners inoperable.
B.1 Verify by administrative
means that the hydrogen
control function is
maintained.
AND
1 hour
AND
Every 12 hours
thereafter
B.2 Restore one hydrogen
recombiner to OPERABLE
status.
7 days ]
C. Required Action and
associated Completion
Time not met.
C.1 Be in MODE 3. 6 hours

Brian Mann
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Hydrogen Recombiner

SURVEILLANC QUIREMENTS

.8

\URVEILLANCE

FREQUENCY

SR 3.6.8.1 Perform a syste nctional test for hydrogen
recombiner.

[18] months

SR 3.6.8.2

[18] months

[18] months

SR 3.6.8.3 /P-A%a resistance to ground test for each heah
phase.

~

ev. 1

BWOG STS 3.6.8-2
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Hydrogen Recombiners
3.6.8
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.6.8.1 Perform a system functional test for each hydrogen
recombiner.
[18] months
SR 3.6.8.2 Visually examine each hydrogen recombiner
enclosure and verify there is no evidence of
abnormal conditions.
[18] months
SR 3.6.8.3 Perform a resistance to ground test for each heater
phase.
[18] months

Brian Mann
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Reporting Requirements
5.6

5.6 Reporting Requirements

5.6.6 RCS PRESSURE AND TEMPERATURE LIMITS REPORT (continued)

- REVIEWER’S NOTE -
The methodology for the calculation of the P-T limits for NRC approval should
include the following provisions:

1. The methodology shall describe how the neutron fluence is calculated
(reference new Regulatory Guide when issued).

2. The Reactor Vessel Material Surveillance Program shall comply with
Appendix H to 10 CFR 50. The reactor vessel material irradiation
surveillance specimen removal schedule shall be provided, along with how
the specimen examinations shall be used to update the PTLR curves.

3. Low Temperature Overpressure Protection (LTOP) System lift setting limits
for the Power Operated Relief Valves (PORVSs), developed using NRC-
approved methodologies may be included in the PTLR.

4. The adjusted reference temperature (ART) for each reactor beltline material
shall be calculated, accounting for radiation embrittlement, in accordance
with Regulatory Guide 1.99, Revision 2.

5. The limiting ART shall be incorporated into the calculation of the pressure
and temperature limit curves in accordance with NUREG-0800 Standard
Review Plan 5.3.2, Pressure-Temperature Limits.

6. The minimum temperature requirements of Appendix G to 10 CFR Part 50
shall be incorporated into the pressure and temperature limit curves.

7. Licensees who have removed two or more capsules should compare for
each surveillance material the measured increase in reference temperature
(RTyp7) to the predicted increase in RT,r; where the predicted increase in
RT,p7 IS based on the mean shift in RT,p plus the two standard deviation
value (20,) specified in Regulatory Guide 1.99, Revision 2. If the measured
value exceeds the predicted value (increase in RT,p; + 20,), the licensee
should provide a supplement to the PTLR to demonstrate how the results
affect the approved methodology.

5.6.7 Post Accident Monitoring Report

When a report is required by Condition B or & of LCO 3.3.[17], "Post Accident
Monitoring (PAM) Instrumentation,” a report shall be submitted within the
following 14 days. The report shall outline the preplanned alternate method of

BWOG STS 5.6-4 Rev. 2.1, 03/21/02
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PAM Instrumentation
B 3.3.17

BASES

LCO (continued)

8. Containment Isolation Valve Position

PCIV position is provided for verification of containment integrity. In
the case of PCIV paosition, the important information is the isolation
status of the containment penetration. The LCO requires one
channel of valve position indication in the control room to be
OPERABLE for each active PCIV in a containment penetration flow
path, i.e., two total channels of PCIV position indication for a
penetration flow path with two active valves. For containment
penetrations with only one active PCIV having control room
indication, Note (b) requires a single channel of valve position
indication to be OPERABLE. This is sufficient to redundantly verify
the isolation status of each isolable penetration via indicated status
of the active valve, as applicable, and prior knowledge of passive
valve or system boundary status. If a penetration flow path is
isolated, position indication for the PCIV(s) in the associated
penetration flow path is not needed to determine status. Therefore,
the position indication for valves in an isolated penetration flow path
is not required to be OPERABLE. Each penetration is treated
separately and each penetration flow path is considered a separate
function. Therefore, separate Condition entry is allowed for each
inoperable penetration flow path.

[ For this plant, the PCIV position PAM instrumentation consists of the
following: ]

9. Containment Area Radiation (High Range)

Containment Area Radiation (High Range) instrumentation is
provided to monitor the potential for significant radiation releases
and to provide release assessment for use by operators in
determining the need to invoke site emergency plans. [For this unit,
the Containment Area Radiation instrumentation consists of the
following:]

Ntainment Hydrogen Concentration

Containment en Concentration in ntation is provided to
detect high hydrogen C trati nditions that represent a
potential for containmen . is variable is also important in
verifying the ad y of mitigating ac For this unit, the
ydrogen Concentration instrumentatign consists of
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10. Containment Hydrogen Concentration
Containment Hydrogen Concentration instrumentation is provided to
detect high hydrogen concentration conditions that represent a
potential for containment breach. This variable is also important in
verifying the adequacy of mitigating actions. [For this unit, the
Containment Hydrogen Concentration instrumentation consists of
the following:]
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PAM Instrumentation
B 3.3.17

BASES

LCO (continued)

10. 14. Pressurizer Level

Pressurizer Level instrumentation is used to determine whether to
terminate safety injection (SI), if still in progress, or to reinitiate Sl if
it has been stopped. Knowledge of pressurizer water level is also
used to verify the unit conditions necessary to establish natural
circulation in the RCS and to verify that the unit is maintained in a
safe shutdown condition. [For this unit, the Pressurizer Level
instrumentation consists of the following:]

11. 12 Steam Generator Water Level

Steam Generator Water Level instrumentation is provided to monitor
operation of decay heat removal via the SG. The indication of SG
level is the extended startup range level instrumentation, covering a
span of 6 inches to 394 inches above the lower tubesheet. The
measured differential pressure is displayed in inches of water at
68°F. Temperature compensation for this indication is performed
manually by the operator. Redundant monitoring capability is
provided by two trains of instrumentation. The uncompensated level
signal is input to the unit computer, a control room indicator, and the
Emergency Feedwater (EFW) Control System.

SG level indication is used by the operator to manually raise and
control SG level to establish boiler condenser heat transfer.
Operator action is initiated on a loss of subcooled margin.
Feedwater flow is increased until the indicated extended startup
range level reaches the boiler condenser setpoint.

12. 13- Condensate Storage Tank (CST) Level

CST Level instrumentation is provided to ensure a water supply for
EFW. The CST provides the assured, safety grade water supply for
the EFW System. The CST consists of two identical tanks
connected by a common outlet header. Inventory is monitored by a
0 inch to 144 inch level indication for each tank. CST Level is
displayed on a control room indicator, strip chart recorder, and unit
computer. In addition, a control room annunciator alarms on low
level.

CST Level is the primary indication used by the operator to identify
loss of CST volume and replenish the CST or align suction to the
EFW pumps from the hotwell.

BWOG STS B3.3.17-7 Rev. 2, 04/30/01
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PAM Instrumentation
B 3.3.17

BASES

LCO (continued)

13. 14- Core Exit Temperature

Core Exit Temperature is provided for verification and long term
surveillance of core cooling. An evaluation was made of the
minimum number of valid core exit thermocouples (CETS) necessary
for inadequate core cooling detection. The evaluation determined
the reduced complement of CETs necessary to detect initial core
recovery and to trend the ensuing core heatup. The evaluations
account for core nonuniformities and cold leg injection. Based on
these evaluations, adequate or inadequate core cooling detection is
ensured with two sets of five valid CETs.

The subcooling margin monitor takes the average of the five highest
CETs for each of the ICCM trains. Two channels ensure that a
single failure will not disable the ability to determine the
representative core exit temperature.

14. 15. Emergency Feedwater Flow

EFW Flow instrumentation is provided to monitor operation of decay
heat removal via the SGs. The EFW Flow to each SG is determined
from a differential pressure measurement calibrated to a span of

0 gpm to 1200 gpm. Redundant monitoring capability is provided by
two independent trains of instrumentation for each SG. Each
differential pressure transmitter provides an input to a control room
indicator and the unit computer.

EFW Flow is the primary indication used by the operator to
determine the need to throttle flow during an SLB accident to
prevent the EFW pumps from operating in runout conditions. EFW
Flow is also used by the operator to verify that the EFW System is
delivering the correct flow to each SG. However, the primary
indication used by the operator to ensure an adequate inventory is
SG level.

RCS pressure is used by the operator to monitor the cooldown of the
RCS following an SG tube rupture or small break LOCA. In addition,
HPI flow is throttled based on RCS pressure and subcooled margin.
The indication is also used to identify an LPI pump operating at
system pressures above its shutoff head. If this condition exists, the
operator is instructed to verify this condition exists, to verify HPI flow,
and to terminate LPI flow prior to exceeding 30 minutes of LPI pump
operation against a deadhead pressure. RCS pressure, in
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PAM Instrumentation
B 3.3.17

BASES
ACTIONS (continued)

B.1

Required Action B.1 specifies initiation of action described in
Specification 5.6.7, that requires a written report to be submitted to the
NRC. This report discusses the results of the root cause evaluation of
the inoperability and identifies proposed restorative actions. This action
is appropriate in lieu of a shutdown requirement since alternative actions
are identified before loss of functional capability and given the likelihood
of unit conditions that would require information provided by this
instrumentation. The Completion Time of "Immediately" for Required
Action B.1 ensures the requirements of Specification 5.6.7 are initiated.

Ci

When one or more Functions have two required channels inoperable (i.e.,
two channels inoperable in the same Function), one channel in the
Functlon should be restored to OPERABLE status within 7 days. Fhis

- The
Completlon Tlme of 7 days is based on the relatively low probability of an
event requiring PAM instrumentation action operation and the availability
of alternative means to obtain the required information. Continuous
operation with two required channels inoperable in a Function is not
acceptable because the alternate indications may not fully meet all
performance of qualification requirements applied to the PAM
instrumentation. Therefore, requiring restoration of one inoperable
channel of the Function limits the risk that the PAM Function will be in a
degraded condition should an accident occur.

hydrogen monitor channels are inop
Action D 1 requires O annel to be restored tg RABLE status

D.1—>EL

Required Action £ directs entry into the appropriate Condition
referenced in Table 3.3.17-1. The applicable Condition referenced in the
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Condition does not apply to the hydrogen monitor channels.
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D.1
When two required hydrogen monitor channels are inoperable, Required
Action D.1 requires one channel to be restored to OPERABLE status.
This action restores the monitoring capability of the hydrogen monitor.
The 72 hour Completion Time is based on the relatively low probability of
an event requiring hydrogen monitoring and the availability of alternative
means to obtain the required information. Continuous operation with two
required channels inoperable is not acceptable because alternate
indications are not available.
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PAM Instrumentation
B 3.3.17

BASES

ACTIONS (continued)

Table is Function dependent. Each time an inoperable channel has not
the w%&ny Required Action of Condition C erbB-asapplicable; and the

associated Completion Time has expired, Condition E tered for that
channel and provides for transfer to the appropriate suﬁg‘z?m\
Condition. D

El1 X

If the Required Action and associated Completion Time of Conditiong C

not met and Table 3.3.17-1 directs entry into Condition Fith\e.l
unit must be brought to a MODE in which the requirements of this E
LCO do not apply. To achieve this status, the unit must be brought to at
least MODE 3 within 6 hours and MODE 4 within 12 hours. The allowed
Completion Times are reasonable, based on operating experience, to
reach the required unit conditions from full power conditions in an orderly
manner and without challenging unit systems.

is

F1 &1
At this unit, alternative means of monitoring Containment Area Radiation
have been developed and tested. These alternative means may be
temporarily installed if the normal PAM channel cannot be restored to
OPERABLE status within the allowed time.

If these alternative means are used, the Required Action is not to shut
the unit down, but rather to follow the directions of Specification 5.6.7, in
the Administrative Controls section of the Technical Specifications. The
report provided to the NRC should discuss the alternative means used,
describe the degree to which the alternative means are equivalent to the
installed PAM channels, justify the areas in which they are not equivalent,
and provide a schedule for restoring the normal PAM channels.

In the case of reactor vessel level, Reference 4 determined that the
appropriate Required Action was not to shut the unit down, but rather to
follow the directions of Specification 5.6.8.

[ At this unit, the alternative monitoring provisions consist of the following: ]
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Hydrogen Recombiners
B 3.6.8

B 3.6 CONTAINMENT SYSTEMS

Hydrogen Recombiners

BACKGROUND Permanently installed hydrogen recombiners are requiregf to reduce the
hydrogen concentration in the containment following a0ss of coolant
accident (LOCA) or steam line break (SLB). The regdmbiners
accomplish this by recombining hydrogen and oxyg€n to form water
apor. The vapor is returned to the containment/thus eliminating any
charge to the environment. The hydrogen £combiners are manually
initiyted since flammability limits would not bgf reached until several days

proximately 3000 cfm at a maximum supply
temperature of 120°F. Xsingle recombiner is capable of maintaining the
hydrogen concentratigh in\¢ontainment below the 4.1 volume percent
(v/o) flammability lipfit. TwoXecombiners are provided to meet the
requirement for r independence. Each recombiner is
powered from inegred Safety Features bus and is

APPLICABLE e capability of controlling the
SAFETY bulk h
ANALYSES of 4 £ vio following a DBA. This control woNd prevent a hydrogen burn
ingflde containment, thus ensuring the pressury and temperature
Ssumed in the accident analysis are not exceeded. The limiting DBA
relative to hydrogen generation is a LOCA.

Hydrogen may accumulate within containment followirlg a LOCA as a

result of:

a. A metal steam reaction between the zirconium fuel rod §adding and
the reactor coolant,

b. Radiolytic decomposition of water in the Reactor Coolant Sysiem
(RCS) and the containment sump,

BWOG STS
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B 3.6 CONTAINMENT SYSTEMS
B 3.6.8 Hydrogen Recombiners
BASES
BACKGROUND Permanently installed hydrogen recombiners are required to reduce the
hydrogen concentration in the containment following a loss of coolant
accident (LOCA) or steam line break (SLB). The recombiners
accomplish this by recombining hydrogen and oxygen to form water
vapor. The vapor is returned to the containment, thus eliminating any
discharge to the environment. The hydrogen recombiners are manually
initiated since flammability limits would not be reached until several days
after a Design Basis Accident (DBA).
Two 100% capacity independent hydrogen recombiners are provided.
Each consists of controls located in the control room, a power supply,
and a recombiner located external to containment. The recombiners
have no moving parts. Recombination is accomplished by heating a
hydrogen air mixture above 1150�F. The resulting water vapor and
discharge gases are cooled prior to discharge from the recombiner. Air
flows through the unit at approximately 3000 cfm at a maximum supply
temperature of 120�F. A single recombiner is capable of maintaining the
hydrogen concentration in containment below the 4.1 volume percent
(v/o) flammability limit. Two recombiners are provided to meet the
requirement for redundancy and independence. Each recombiner is
powered from a separate Engineered Safety Features bus and is
provided with a separate power panel and control panel.
APPLICABLE
SAFETY
ANALYSES
The hydrogen recombiners provide for the capability of controlling the
bulk hydrogen concentration in containment to less than a concentration
of 4.1 v/o following a DBA. This control would prevent a hydrogen burn
inside containment, thus ensuring the pressure and temperature
assumed in the accident analysis are not exceeded. The limiting DBA
relative to hydrogen generation is a LOCA.
Hydrogen may accumulate within containment following a LOCA as a
result of:
a. A metal steam reaction between the zirconium fuel rod cladding and
the reactor coolant,
b. Radiolytic decomposition of water in the Reactor Coolant System
(RCS) and the containment sump,
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Hydrogen Recombiners
B 3.6.

c. Hydrogen in the RCS at the time of the LOCA (i.e., hydpbgen
dissolved in the reactor coolant and hydrogen gas in jAe pressurizer
vapor space), or

d. Corrosion of metals exposed to Containment Spfay System and
Emergency Core Cooling Systems solutions.

tion in containment

a function of time following
onservative assumptions
maximize the amount of
demonstrate approximately

o0 evaluate the potential for hydrogen accum
foowing a LOCA, the hydrogen generation
\aitiation of the accident is calculated.
ended by Reference 1 are used

LCO Two hydrogen recorgbiney must be OPERABLE. This ensures
operation of at least 0 ydrogen recombiner in the event of a
worst-case single actiyEN\ailure.

Operation with at
LOCA hydrogenfoncentratio\can be prevented from exceeding the
flammability li

APPLICABILITY 1 and 2, two hydrogen re§pmbiners are required to control the

tion rate and the total
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in these MODES, the
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APPLICABLE SAFETY ANALYSES (continued)
Hydrogen Recombiners
B 3.6.8
BASES
BWOG STS B 3.6.8 - 2 Rev. 2, 04/30/01
c. Hydrogen in the RCS at the time of the LOCA (i.e., hydrogen
dissolved in the reactor coolant and hydrogen gas in the pressurizer
vapor space), or
d. Corrosion of metals exposed to Containment Spray System and
Emergency Core Cooling Systems solutions.
To evaluate the potential for hydrogen accumulation in containment
following a LOCA, the hydrogen generation as a function of time following
the initiation of the accident is calculated. Conservative assumptions
recommended by Reference 1 are used to maximize the amount of
hydrogen calculated. These evaluations demonstrate approximately
10 days are needed for hydrogen concentration to increase to 4.1 v/o
post LOCA.
The hydrogen recombiners satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).
LCO Two hydrogen recombiners must be OPERABLE. This ensures
operation of at least one hydrogen recombiner in the event of a
worst-case single active failure.
Operation with at least one hydrogen recombiner ensures that the post
LOCA hydrogen concentration can be prevented from exceeding the
flammability limit.
APPLICABILITY In MODES 1 and 2, two hydrogen recombiners are required to control the
hydrogen concentration within containment below its flammability limit of
4.1 v/o following a LOCA, assuming a worst-case single failure.
In MODES 3 and 4, both the hydrogen production rate and the total
hydrogen produced after a LOCA would be less than that calculated for
the DBA LOCA. Also, because of the limited time in these MODES, the
probability of an accident requiring the hydrogen recombiners is low.
Therefore, the hydrogen recombiners are not required in MODE 3 or 4.
In MODES 5 and 6, the probability and consequences of a LOCA are low,
due to the pressure and temperature limitations. Therefore, hydrogen
recombiners are not required in these MODES.

Brian Mann

Brian Mann


TSTF-447, Rev. 1

Hydrogen Recombiners
B 3.6.8

BASES

ACTIONS Al

With one hydrogen recombiner inoperable, the inoperable recgfmbiner
must be restored to OPERABLE status within 30 days. In thy6 condition,
the remaining OPERABLE recombiner is adequate to perfgfm the
hydrogen control function. However, the overall reliability”is reduced
because a single failure in the OPERABLE recombiney/could result in a
reduced hydrogen control capability. The 30 day Cg/hpletion Time is
dased on the availability of the other hydrogen recgmbiner, the small
probability of a LOCA or SLB occurring (that wofd generate an amount
of hyg§rogen that exceeds the flammability limiy, and the amount of time
availablg after a LOCA or SLB (should one g€cur) for operator action to
prevent Ndrogen accumulation from excegding the flammability limit.

Required AcNpn A.1 has been modified by a Note stating that the
provisions of LO 3.0.4 are not appl€able. As a result, a MODE change
is allowed when ¥oe hydrogen recgmbiner is inoperable. This allowance
is based on the avajlability of thg/other hydrogen recombiner, the small
probability of a LOCAr SLB gcurring (that would generate an amount
of hydrogen that exceeys thg flammability limit), and the amount of time
available after a LOCA oNZLB (should one occur) for operator action to
prevent hydrogen accurnglilation from exceeding the flammability limit.

B.1 and B.2

- REVIEWBR'S NOTE -
This Conditigh is only allowed for units\yith an alternate hydrogen control
system acg€ptable to the technical staff.

With tyfo hydrogen recombiners inoperable, tRe ability to perform the
hydgdgen control function via alternate capabilides must be verified by
aghinistrative means within 1 hour. The alternaty hydrogen control
Zapabilities are provided by [the containment Hydrdgen Purge
System/hydrogen recombiner/Hydrogen Ignitor Systexa/Hydrogen Mixing
System/Containment Air Dilution System/Containment Werting System].
The 1 hour Completion Time allows a reasonable period & time to verify
that a loss of hydrogen control function does not exist.

BWOG STS B3.68-3 Rev. 2, 04/30/01
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Hydrogen Recombiners
B 3.6.8
BASES
BWOG STS B 3.6.8 - 3 Rev. 2, 04/30/01
ACTIONS A.1
With one hydrogen recombiner inoperable, the inoperable recombiner
must be restored to OPERABLE status within 30 days. In this condition,
the remaining OPERABLE recombiner is adequate to perform the
hydrogen control function. However, the overall reliability is reduced
because a single failure in the OPERABLE recombiner could result in a
reduced hydrogen control capability. The 30 day Completion Time is
based on the availability of the other hydrogen recombiner, the small
probability of a LOCA or SLB occurring (that would generate an amount
of hydrogen that exceeds the flammability limit), and the amount of time
available after a LOCA or SLB (should one occur) for operator action to
prevent hydrogen accumulation from exceeding the flammability limit.
Required Action A.1 has been modified by a Note stating that the
provisions of LCO 3.0.4 are not applicable. As a result, a MODE change
is allowed when one hydrogen recombiner is inoperable. This allowance
is based on the availability of the other hydrogen recombiner, the small
probability of a LOCA or SLB occurring (that would generate an amount
of hydrogen that exceeds the flammability limit), and the amount of time
available after a LOCA or SLB (should one occur) for operator action to
prevent hydrogen accumulation from exceeding the flammability limit.
B.1 and B.2
- REVIEWER’S NOTE -
This Condition is only allowed for units with an alternate hydrogen control
system acceptable to the technical staff.
With two hydrogen recombiners inoperable, the ability to perform the
hydrogen control function via alternate capabilities must be verified by
administrative means within 1 hour. The alternate hydrogen control
capabilities are provided by [the containment Hydrogen Purge
System/hydrogen recombiner/Hydrogen Ignitor System/Hydrogen Mixing
System/Containment Air Dilution System/Containment Inerting System].
The 1 hour Completion Time allows a reasonable period of time to verify
that a loss of hydrogen control function does not exist.
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Hydrogen Recombiners
B 3.6.8

BASKS

ACTIO (continued)

- REVIEWER’S NOTE -
The following is to be used if a non-Technical Specification gfternate
hydrogen control function is used to justify this Condition: / addition, the
alternate hydrogen control system capability must be verfied every
12 hours thereafter to ensure its continued availability.

[B&h] the [initial] verification [and all subsequent vy#rifications] may be
perfoymed as an administrative check, by examiging logs or other
informa&tion to determine the availability of the Alternate hydrogen control
system. \{ does not mean to perform the Sugfeillances needed to
demonstrase OPERABILITY of the alternajé hydrogen control system. |If
the ability to'Rerform the hydrogen contrgf function is maintained,
continued opeNition is permitted with tyfo hydrogen recombiners
inoperable for u\to 7 days. Seven gdys is a reasonable time to allow two
hydrogen recombiNers to be inopephble because the hydrogen control
function is maintaineg and becayée of the low probability of the
occurrence of a LOCA\that wofd generate hydrogen in the amounts
capable of exceeding thy flapgmability limit.

Cci

If the inoperable hydidgen recolgbiner(s) cannot be restored to
OPERABLE status Aithin the reqi\ed Completion Time, the plant must
be brought to a MODE in which the\CO does not apply. To achieve this
status, the planfmust be brought to a\least MODE 3 within 6 hours. The
Completion T/ne of 6 hours is reasonae, based on operating
experience Ao reach MODE 3 from full poyer conditions in an orderly
manner afd without challenging plant systexus.

SURVEILLANCE
REQUIREMENTS

rformance of a system functional test for each hyNfogen recombiner
ensures that the recombiners are operational and can\Qbtain and sustain
the temperature necessary for hydrogen recombination.\ln particular, this
SR requires verification that the minimum heater sheath t&nperature
increases to > 700°F in < 90 minutes. After reaching 700°P\the power is
increased to maximum for approximately 2 minutes and poweNverified to
be > 60 kW. Operating experience has shown that these comp§pents
usually pass the Surveillance when performed at the [18] month
Frequency. Therefore, the Frequency was concluded to be accept
from a reliability standpoint.

BWOG STS B3.68-4 Rev. 2, 04/30/01
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ACTIONS (continued)
Hydrogen Recombiners
B 3.6.8
BASES
BWOG STS B 3.6.8 - 4 Rev. 2, 04/30/01
- REVIEWER’S NOTE -
The following is to be used if a non-Technical Specification alternate
hydrogen control function is used to justify this Condition: In addition, the
alternate hydrogen control system capability must be verified every
12 hours thereafter to ensure its continued availability.
[Both] the [initial] verification [and all subsequent verifications] may be
performed as an administrative check, by examining logs or other
information to determine the availability of the alternate hydrogen control
system. It does not mean to perform the Surveillances needed to
demonstrate OPERABILITY of the alternate hydrogen control system. If
the ability to perform the hydrogen control function is maintained,
continued operation is permitted with two hydrogen recombiners
inoperable for up to 7 days. Seven days is a reasonable time to allow two
hydrogen recombiners to be inoperable because the hydrogen control
function is maintained and because of the low probability of the
occurrence of a LOCA that would generate hydrogen in the amounts
capable of exceeding the flammability limit.
C.1
If the inoperable hydrogen recombiner(s) cannot be restored to
OPERABLE status within the required Completion Time, the plant must
be brought to a MODE in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within 6 hours. The
Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power conditions in an orderly
manner and without challenging plant systems.
SURVEILLANCE
REQUIREMENTS
SR 3.6.8.1
Performance of a system functional test for each hydrogen recombiner
ensures that the recombiners are operational and can obtain and sustain
the temperature necessary for hydrogen recombination. In particular, this
SR requires verification that the minimum heater sheath temperature
increases to � 700�F in � 90 minutes. After reaching 700�F, the power is
increased to maximum for approximately 2 minutes and power verified to
be � 60 kW. Operating experience has shown that these components
usually pass the Surveillance when performed at the [18] month
Frequency. Therefore, the Frequency was concluded to be acceptable
from a reliability standpoint.
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Hydrogen Recombiners
B 3.6.8

BASES

SURVN|LLANCE REQUIREMENTS (continued)

SR 3.6.8.2

s that could affect
e mechanically passive,
e only credible failures

This SR ensures that there are no physical probl
recombiner operation. Since the recombiners
y are not subject to mechanical failure.

8] month Frequency for this
incidence of hydrogen recombiners

REFERENCES / Regulatory Guide 1.7, Revision [1]. \
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SURVEILLANCE REQUIREMENTS (continued)
Hydrogen Recombiners
B 3.6.8
BASES
SR 3.6.8.2
This SR ensures that there are no physical problems that could affect
recombiner operation. Since the recombiners are mechanically passive,
they are not subject to mechanical failure. The only credible failures
involve loss of power, blockage of the internal flow path, missile impact,
etc. A visual inspection is sufficient to determine abnormal conditions
that could cause such failures. The [18] month Frequency for this
SR was developed considering the incidence of hydrogen recombiners
failing the SR in the past is low.
SR 3.6.8.3
This SR requires performance of a resistance to ground test for each
heater phase to ensure that there are no detectable grounds in any
heater phase. This is accomplished by verifying that the resistance to
ground for any heater phase is � 10,000 ohms. The [18] month
Frequency for this SR was developed considering the incidence of
hydrogen recombiners failing the SR in the past is low.
REFERENCES 1. Regulatory Guide 1.7, Revision [1].
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PAM Instrumentation

3.3.3
3.3 INSTRUMENTATION
3.3.3 Post Accident Monitoring (PAM) Instrumentation
LCO 3.3.3 The PAM instrumentation for each Function in Table 3.3.3-1 shall be
OPERABLE.
APPLICABILITY: MODES 1, 2, and 3.
ACTIONS
- .NoTES-
1. LCO 3.0.4is not applicable.
2. Separate Condition entry is allowed for each Function.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions Al Restore required channel 30 days
with one required to OPERABLE status.

channel inoperable.

B. Required Action and B.1 Initiate action in Immediately
associated Completion accordance with
Time of Condition A not Specification 5.6.7.
met.

Restore one channel to 7 days
OPERABLE status.

One or more Functions
with two required
channels inoperable.

WOG STS 333-1 Rev. 2, 04/30/01
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- NOTE -
Not applicable to
hydrogen monitor
channels.
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Brian Mann
D. Two hydrogen monitor
channels inoperable.
D.1 Restore one hydrogen
monitor channel to
OPERABLE status.
72 hours


ACTIONS (continued)

TSTF-447, Rev. 1

PAM Instrumentation
3.3.3

CONDITION REQUIRED ACTION COMPLETION TIME
D.E. Required Action and E1l Enter the Condition Immediately
associated Completion D referenced in Table 3.3.3-
Time of Condition C erb 1 for the channel.
not met.
E. =~ Asrequired by Required | E1 Be in MODE 3. 6 hours
Action E4aand _D.1 E.
referenced in AND
Table 3.3.3-1. E.
2 Be in MODE 4. 12 hours
F.& Asrequired by Required | &-1 Initiate action in Immediately
F. accordance with

Action £.and D.1
referencedi
Table 3.3.3-1.

Specification 5.6.7.

SURVEILLANCE REQUIREMENTS

- NOTE -

SR 3.3.3.1 and SR 3.3.3.2 apply to each PAM instrumentation Function in Table 3.3.3-1.

SURVEILLANCE FREQUENCY
SR 3.3.3.1 Perform CHANNEL CHECK for each required 31 days
instrumentation channel that is normally energized.
SR 3332 -

- NOTE -

Neutron detectors are excluded from CHANNEL
CALIBRATION.

Perform CHANNEL CALIBRATION.

[18] months

WOG STS
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PAM Instrumentation
3.33

Table 3.3.3-1 (page 1 of 1)
Post Accident Monitoring Instrumentation

CONDITION
REFERENCED FROM

FUNCTION REQUIRED CHANNELS REQUIRED ACTION E%

1. Power Range Neutron Flux 2 FE D.1
2. Source Range Neutron Flux 2 FE
3. Reactor Coolant System (RCS) Hot Leg 2 per loop FE

Temperature
4. RCS Cold Leg Temperature 2 per loop FE
5. RCS Pressure (Wide Range) 2 FE
6. Reactor Vessel Water Level 2 G F
7. Containment Sump Water Level (Wide Range) 2 FE
8. Containment Pressure (Wide Range) 2 FE
9. Een_e_tration Flow Path Containment Isolation Valve 2 per peneté?(g)on flow FE
osition path
10. Containment Area Radiation (High Range) 2 GF
T HyuToueT MoTtoTS 2 =

11. 32 Pressurizer Level 2 FE
12. 13. Steam Generator Water Level (Wide Range) 2 per steam generator Fe
13. 14. Condensate Storage Tank Level 2 FE
14. 45- Core Exit Temperature - Quadrant [1] 20 FE
15. 6= Core Exit Temperature - Quadrant [2] 20 FE
16. 4% Core Exit Temperature - Quadrant [3] 20 FE
17. 18- Core Exit Temperature - Quadrant [4] 20 FE
18. 49 Auxiliary Feedwater Flow 2 FE

Not required for isolation valves whose associated penetration is isolated by at least one closed and deactivated
automatic valve, closed manual valve, blind flange, or check valve with flow through the valve secured.

—~
Q
f=2

(b) Only one position indication channel is required for penetration flow paths with only one installed control room
indication channel.

(c) A channel consists of two core exit thermocouples (CETS).
- REVIEWER’S NOTE -
Table 3.3.3-1 shall be amended for each unit as necessary to list:
1. All Regulatory Guide 1.97, Type A instruments and
2. All Regulatory Guide 1.97, Category I, non-Type A instruments in accordance with the unit's Regulatory
Guide 1.97, Safety Evaluation Report.

3.33-3 Rev. 2, 04/30/01
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Hydrogen

3.6 \CONTAINMENT SYSTEMS

3.6.8 Hydrogen Recombiners (Atmospheric, Subatmospheric, Ice Condenser, and DAal) (if
ermanently installed)

LCO 3.6.8 Two hydrogen recombiners shall be OPERABLE.

APPLICABILITY: ODES 1 and 2.
ACTIONS
CONDITION \\ REQUIRED ACTION / COMPLETION TIME
A. Onehydrogen [ A\l  ——==m—mmmmmoomem e
recombiner inoperable. ) NOT
LCO 3.04isn
applicable.
30 days
er to OPERABLE
B. [ Two hydrogen B.1 1 hour
recombiners
inoperable. control functQn is AND
maintained.
Once per 12 hours
thereafter
B.2 Restore one hydrogen 7 days |
recombiner to OPERABLE
status. \
C. Required Actjpn and C.l1 Be in MODE 3. 6 hdurs
associated Zompletion
Time not phet.

OG STS 3.68-1 Rev. 2, 04/30Q1
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Hydrogen Recombiners (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
3.6.8
WOG STS 3.6.8 - 1 Rev. 2, 04/30/01
3.6 CONTAINMENT SYSTEMS
3.6.8 Hydrogen Recombiners (Atmospheric, Subatmospheric, Ice Condenser, and Dual) (if
permanently installed)
LCO 3.6.8 Two hydrogen recombiners shall be OPERABLE.
APPLICABILITY: MODES 1 and 2.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One hydrogen
recombiner inoperable.
A.1
- NOTE -
LCO 3.0.4 is not
applicable.
Restore hydrogen
recombiner to OPERABLE
status.
30 days
B. [ Two hydrogen
recombiners
inoperable.
B.1 Verify by administrative
means that the hydrogen
control function is
maintained.
AND
1 hour
AND
Once per 12 hours
thereafter
B.2 Restore one hydrogen
recombiner to OPERABLE
status.
7 days ]
C. Required Action and
associated Completion
Time not met.
C.1 Be in MODE 3. 6 hours

Brian Mann
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SURVEILLANCE UIREMENTS

Hydrogen Recombiners (Atmospheric, Subatmospheric, Ice Condenser, and Dual)

\%VEILLANCE /

FREQUENCY

SR 3.6.8.1 Perform a system
recombiner.

hydrogen

[18] months

SR 3.6.8.2

[18] months

\
SR 3.6.8.3 Perform a resistance to ground test for each heater
phase.

Ws

WOG STS 3.6.8-2
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Hydrogen Recombiners (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
3.6.8
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.6.8.1 Perform a system functional test for each hydrogen
recombiner.
[18] months
SR 3.6.8.2 Visually examine each hydrogen recombiner
enclosure and verify there is no evidence of
abnormal conditions.
[18] months
SR 3.6.8.3 Perform a resistance to ground test for each heater
phase.
[18] months
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Shield Building (Dual and Ice Condenser)

3619
3.6.8
3.6 CONTAINMENT SYSTEMS
3619  Shield Building (Dual and Ice Condenser)
3.6.8
LCO 3649 The shield building shall be OPERABLE.
3.6.8
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. Shield building Al Restore shield building to 24 hours
inoperable. OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 5. 36 hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 364941 [ Verify annulus negative pressure is > [5] inches 12 hours ]
3.6.8.1 water gauge.
SR 36492 Verify one shield building access door in each access | 31 days
3.6.8.2 opening is closed.
SR 36193 [ Verify shield building structural integrity by During shutdown
3.6.8.3 performing a visual inspection of the exposed interior | for SR 3.6.1.1
and exterior surfaces of the shield building. Type A tests

WOG STS 3.6.19-1 Rev. 2, 04/30/01
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Shield Building (Dual and Ice Condenser)

3619
3.6.8
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 36194 Verify the shield building can be maintained at a [18] months on a
3.6.8.4 pressure equal to or more negative than [-0.5] inch STAGGERED

water gauge in the annulus by one Shield Building Air | TEST BASIS for
Cleanup System train with final flow < [ ] cfm within each Shield

[22] seconds after a start signal. Building Air
Cleanup System
Train

WOG STS 3.6.19-2 Rev. 2, 04/30/01
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Reporting Requirements
5.6

5.6 Reporting Requirements

5.6.7 Post Accident Monitoring Report

F

When a report is required by Condition B or & of LCO 3.3.[3], "Post Accident
Monitoring (PAM) Instrumentation,” a report shall be submitted within the
following 14 days. The report shall outline the preplanned alternate method of
monitoring, the cause of the inoperability, and the plans and schedule for
restoring the instrumentation channels of the Function to OPERABLE status.

5.6.8 [ Tendon Surveillance Report

Any abnormal degradation of the containment structure detected during the tests
required by the Pre-stressed Concrete Containment Tendon Surveillance
Program shall be reported to the NRC within 30 days. The report shall include a
description of the tendon condition, the condition of the concrete (especially at
tendon anchorages), the inspection procedures, the tolerances on cracking, and
the corrective action taken. ]

5.6.9 [ Steam Generator Tube Inspection Report ]

- REVIEWER’S NOTES -
1. Reports required by the Licensee’s current licensing basis regarding steam
generator tube surveillance requirements shall be included here. An
appropriate administrative controls format should be used.

2. These reports may be required covering inspection, test, and maintenance
activities. These reports are determined on an individual basis for each unit
and their preparation and submittal are designated in the Technical
Specifications.

REVISION HISTORY
REVISION TSTF DESCRIPTION APPROVED

2.1 TSTF-419 Revise PTLR Definition and References in 03/21/02
ISTS 5.6.6, RCS PTLR

WOG STS 5.6-5 Rev. 2.1, 03/21/02
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PAM Instrumentation
B 3.3.3

BASES

LCO (continued)

for use by operators in determining the need to invoke site
emergency plans. Containment radiation level is used to determine if
a high energy line break (HELB) has occurred, and whether the
event is inside or outside of containment.

Hydrogen Monitors are p igh hydrogen
concentration conditio ntial for containment

rogen explosion. This variableT important in
g the adequacy of mitigating actions.

11. 12, Pressurizer Level

Pressurizer Level is used to determine whether to terminate Sl, if still
in progress, or to reinitiate Sl if it has been stopped. Knowledge of
pressurizer water level is also used to verify the unit conditions
necessary to establish natural circulation in the RCS and to verify
that the unit is maintained in a safe shutdown condition.

12. 13. Steam Generator Water Level (Wide Range)

SG Water Level is provided to monitor operation of decay heat
removal via the SGs. The Category | indication of SG level is the
extended startup range level instrumentation. The extended startup
range level covers a span of > 6 inches to < 394 inches above the
lower tubesheet. The measured differential pressure is displayed in
inches of water at 68°F.

Temperature compensation of this indication is performed manually
by the operator. Redundant monitoring capability is provided by two
trains of instrumentation. The uncompensated level signal is input to
the unit computer, a control room indicator, and the Emergency
Feedwater Control System.

SG Water Level (Wide Range) is used to:
. identify the faulted SG following a tube rupture,

«  verify that the intact SGs are an adequate heat sink for the
reactor,
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11. Hydrogen Monitors
Hydrogen Monitors are provided to detect high hydrogen
concentration conditions that represent a potential for containment
breach from a hydrogen explosion. This variable is also important in
verifying the adequacy of mitigating actions.
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LCO (continued)

. determine the nature of the accident in progress (e.g., verify an
SGTR), and

«  verify unit conditions for termination of S| during secondary unit
HELBs outside containment.

At some units, operator action is based on the control room
indication of SG level. The RCS response during a design basis
small break LOCA depends on the break size. For a certain range
of break sizes, the boiler condenser mode of heat transfer is
necessary to remove decay heat. Extended startup range level is a
Type A variable because the operator must manually raise and
control SG level to establish boiler condenser heat transfer.
Operator action is initiated on a loss of subcooled margin.
Feedwater flow is increased until the indicated extended startup
range level reaches the boiler condenser setpoint.

13. 14, condensate Storage Tank (CST) Level

CST Level is provided to ensure water supply for auxiliary feedwater
(AFW). The CST provides the ensured safety grade water supply
for the AFW System. The CST consists of two identical tanks
connected by a common outlet header. Inventory is monitored by a
0 inch to 144 inch level indication for each tank. CST Level is
displayed on a control room indicator, strip chart recorder, and unit
computer. In addition, a control room annunciator alarms on low
level.

At some units, CST Level is considered a Type A variable because
the control room meter and annunciator are considered the primary
indication used by the operator.

The DBAs that require AFW are the loss of electric power, steam
line break (SLB), and small break LOCA.

The CST is the initial source of water for the AFW System.
However, as the CST is depleted, manual operator action is
necessary to replenish the CST or align suction to the AFW pumps
from the hotwell.
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LCO (continued)

14,15,16, 17. 1514631718 Core Exit Temperature

Core Exit Temperature is provided for verification and long term
surveillance of core cooling.

An evaluation was made of the minimum number of valid core exit
thermocouples (CET) necessary for measuring core cooling. The
evaluation determined the reduced complement of CETs necessary
to detect initial core recovery and trend the ensuing core heatup.
The evaluations account for core nonuniformities, including incore
effects of the radial decay power distribution, excore effects of
condensate runback in the hot legs, and nonuniform inlet
temperatures. Based on these evaluations, adequate core cooling is
ensured with two valid Core Exit Temperature channels per quadrant
with two CETSs per required channel. The CET pair are oriented
radially to permit evaluation of core radial decay power distribution.
Core Exit Temperature is used to determine whether to terminate Sl,
if still in progress, or to reinitiate Sl if it has been stopped. Core Exit
Temperature is also used for unit stabilization and cooldown control.

Two OPERABLE channels of Core Exit Temperature are required in
each quadrant to provide indication of radial distribution of the
coolant temperature rise across representative regions of the core.
Power distribution symmetry was considered in determining the
specific number and locations provided for diagnosis of local core
problems. Therefore, two randomly selected thermocouples are not
sufficient to meet the two thermocouples per channel requirement in
any quadrant. The two thermocouples in each channel must meet
the additional requirement that one is located near the center of the
core and the other near the core perimeter, such that the pair of
Core Exit Temperatures indicate the radial temperature gradient
across their core quadrant. Unit specific evaluations in response to
Item II.F.2 of NUREG-0737 (Ref. 3) should have identified the
thermocouple pairings that satisfy these requirements. Two sets of
two thermocouples ensure a single failure will not disable the ability
to determine the radial temperature gradient.

18. 19. Auxiliary Feedwater Flow

AFW Flow is provided to monitor operation of decay heat removal
via the SGs.
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ACTIONS (continued)

applied to the PAM instrumentation. Therefore, requiring restoration of
one inoperable channel of the Function limits the risk that the PAM

Condition E applies when the Requi@Action and associated D.1
Completion Time of Condition C erB-are not met. Required Action &
requires entering the appropriate Condition referenced in Table 3.3.3-1
for the channel immediately. The applicable Condition referenced in the
Table is Function dependent. Each time an inoperable channel has not
the | met-any Required Action of Condition C er B; and the associated
Completion Time has expired, Condition_E is entered for that channel and
provides for transfer to the appropriatg subsequent Condition.
D
E.land E.2 Fland 2

If the Required Action and associated Completion Time of Conditiong C

are not met and Table 3.3.3-1 directs entry into Condition £ the unit
must be brought to a MODE where the requirements of this LCO do not )
apply. To achieve this status, the unit must be brought to at least E
MODE 3 within 6 hours and MODE 4 within 12 hours.

is
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Condition C is modified by a Note that excludes hydrogen monitor
channels.
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D.1
- REVIEWER’S NOTE -
Implementation of WCAP-14986, Rev 1, "Post Accident Sampling
System Requirements: A Technical Basis," and the associated NRC
Safety Evaluation dated June 14, 2000, allows other core damage
assessment capabilities in lieu of the Post Accident Sampling System.
Condition D applies when two hydrogen monitor channels are inoperable.
Required Action D.1 requires restoring one hydrogen monitor channel to
OPERABLE status within 72 hours. The 72 hour Completion Time is
reasonable based on [the backup capability of the Post Accident
Sampling System to monitor the hydrogen concentration for evaluation of
core damage or other core damage assessment capabilities available
and] to provide information for operator decisions. Also, it is unlikely that
a LOCA (which would cause core damage) would occur during this time.
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ACTIONS (continued)

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

Fl1 &1
At this unit, alternate means of monitoring Reactor Vessel Water Level
and Containment Area Radiation have been developed and tested.
These alternate means may be temporarily installed if the normal PAM
channel cannot be restored to OPERABLE status within the allotted time.
If these alternate means are used, the Required Action is not to shut
down the unit but rather to follow the directions of Specification 5.6.7, in
the Administrative Controls section of the TS. The report provided to the
NRC should discuss the alternate means used, describe the degree to
which the alternate means are equivalent to the installed PAM channels,
justify the areas in which they are not equivalent, and provide a schedule
for restoring the normal PAM channels.

SURVEILLANCE A Note has been added to the SR Table to clarify that SR 3.3.3.1 and
REQUIREMENTS SR 3.3.3.3 apply to each PAM instrumentation Function in Table 3.3.3-1.

SR 3.3.3.1

Performance of the CHANNEL CHECK once every 31 days ensures that
a gross instrumentation failure has not occurred. A CHANNEL CHECK is
normally a comparison of the parameter indicated on one channel to a
similar parameter on other channels. It is based on the assumption that
instrument channels monitoring the same parameter should read
approximately the same value. Significant deviations between the two
instrument channels could be an indication of excessive instrument drift
in one of the channels or of something even more serious. A CHANNEL
CHECK will detect gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each CHANNEL
CALIBRATION. The high radiation instrumentation should be compared
to similar unit instruments located throughout the unit.

Agreement criteria are determined by the unit staff, based on a
combination of the channel instrument uncertainties, including isolation,
indication, and readability. If a channel is outside the criteria, it may be
an indication that the sensor or the signal processing equipment has
drifted outside its limit. If the channels are within the criteria, it is an
indication that the channels are OPERABLE.
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CONTAINMENT SYSTEMS

B 3.6.8 Hydrogen Recombiners (Atmospheric, Subatmospheric, Ice Condenser, an
(if permanently installed)

ual)

BASES

BACKGROUND The function of the hydrogen recombiners is to elimin#te the potential

Rreach of containment due to a hydrogen oxygen rgaction.

a¥ &
v o

Pe\lO CFR 50.44, "Standards for Combustible f5as Control Systems in

APPLICABLE Th
SAFETY bk hydrogen concentration in containment to lesg than the lower
ANALYSES ammable concentration of 4.1 v/o following a DBAN This control would
prevent a containment wide hydrogen burn, thus ensiXing the pressure
and temperature assumed in the analyses are not excexded. The limiting
DBA relative to hydrogen generation is a LOCA. Hydrogdg may
accumulate in containment following a LOCA as a result of}

a. A metal steam reaction between the zirconium fuel rod claqding and
the reactor coolant,
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B 3.6 CONTAINMENT SYSTEMS
B 3.6.8 Hydrogen Recombiners (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
(if permanently installed)
BASES
BACKGROUND The function of the hydrogen recombiners is to eliminate the potential
breach of containment due to a hydrogen oxygen reaction.
Per 10 CFR 50.44, "Standards for Combustible Gas Control Systems in
Light-Water-Cooled Reactors" (Ref. 1), and GDC 41, "Containment
Atmosphere Cleanup" (Ref. 2), hydrogen recombiners are required to
reduce the hydrogen concentration in the containment following a loss of
coolant accident (LOCA) or steam line break (SLB). The recombiners
accomplish this by recombining hydrogen and oxygen to form water
vapor. The vapor remains in containment, thus eliminating any discharge
to the environment. The hydrogen recombiners are manually initiated
since flammable limits would not be reached until several days after a
Design Basis Accident (DBA).
Two 100% capacity independent hydrogen recombiner systems are
provided. Each consists of controls located in the control room, a power
supply and a recombiner. Recombination is accomplished by heating a
hydrogen air mixture above 1150�F. The resulting water vapor and
discharge gases are cooled prior to discharge from the recombiner. A
single recombiner is capable of maintaining the hydrogen concentration
in containment below the 4.1 volume percent (v/o) flammability limit. Two
recombiners are provided to meet the requirement for redundancy and
independence. Each recombiner is powered from a separate Engineered
Safety Features bus, and is provided with a separate power panel and
control panel.
APPLICABLE
SAFETY
ANALYSES
The hydrogen recombiners provide for the capability of controlling the
bulk hydrogen concentration in containment to less than the lower
flammable concentration of 4.1 v/o following a DBA. This control would
prevent a containment wide hydrogen burn, thus ensuring the pressure
and temperature assumed in the analyses are not exceeded. The limiting
DBA relative to hydrogen generation is a LOCA. Hydrogen may
accumulate in containment following a LOCA as a result of:
a. A metal steam reaction between the zirconium fuel rod cladding and
the reactor coolant,
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Hydrogen Recombiners (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
B 3.6.

APPLISGABLE SAFETY ANALYSES (continued)

b. Radiolytic decomposition of water in the Reactor Coolary System
(RCS) and the containment sump,

c. Hydrogen in the RCS at the time of the LOCA (i.e /hydrogen
dissolved in the reactor coolant and hydrogen ggé in the pressurizer
vapor space), or

d\ Corrosion of metals exposed to containmegt spray and Emergency
Core Cooling System solutions.

To evaNyate the potential for hydrogen accfmulation in containment
following\a LOCA, the hydrogen generatjn as a function of time following
the initiatioQ of the accident is calculatgl. Conservative assumptions
recommenddd by Reference 3 are ugéd to maximize the amount of
hydrogen calcNJated.

Based on the conNervative assymptions used to calculate the hydrogen
concentration versu\ time aftgh a LOCA, the hydrogen concentration in
the primary containmdnt wgdld reach 3.5 v/o about 6 days after the
LOCA and 4.0 v/o abo days later if no recombiner was functioning
(Ref. 3). Initiating the hydogen recombiners when the primary
containment hydrogerycondentration reaches 3.5 v/o will maintain the
hydrogen concentrajon in th& primary containment below flammability
limits.

The hydrogen ygecombiners are de¥jgnhed such that, with the
conservative)f calculated hydrogen deneration rates discussed above, a
single recophbiner is capable of limitin\the peak hydrogen concentration
in containment to less than 4.0 v/o (RefN\d). The Hydrogen Purge System
is similgfly designed such that one of two Yedundant trains is an adequate
backyp to the redundant hydrogen recombiNgrs.

The hydrogen recombiners satisfy Criterion 3 o0NLO CFR 50.36(c)(2)(ii).

LCO

is ensures
ent of a worst

Two hydrogen recombiners must be OPERABLE.
operation of at least one hydrogen recombiner in the
case single active failure.

Operation with at least one hydrogen recombiner ensures t
LOCA hydrogen concentration can be prevented from exceedng the
flammability limit.

OG STS
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Hydrogen Recombiners (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
B 3.6.8
BASES
WOG STS B 3.6.8 - 2 Rev. 2, 04/30/01
b. Radiolytic decomposition of water in the Reactor Coolant System
(RCS) and the containment sump,
c. Hydrogen in the RCS at the time of the LOCA (i.e., hydrogen
dissolved in the reactor coolant and hydrogen gas in the pressurizer
vapor space), or
d. Corrosion of metals exposed to containment spray and Emergency
Core Cooling System solutions.
To evaluate the potential for hydrogen accumulation in containment
following a LOCA, the hydrogen generation as a function of time following
the initiation of the accident is calculated. Conservative assumptions
recommended by Reference 3 are used to maximize the amount of
hydrogen calculated.
Based on the conservative assumptions used to calculate the hydrogen
concentration versus time after a LOCA, the hydrogen concentration in
the primary containment would reach 3.5 v/o about 6 days after the
LOCA and 4.0 v/o about 2 days later if no recombiner was functioning
(Ref. 3). Initiating the hydrogen recombiners when the primary
containment hydrogen concentration reaches 3.5 v/o will maintain the
hydrogen concentration in the primary containment below flammability
limits.
The hydrogen recombiners are designed such that, with the
conservatively calculated hydrogen generation rates discussed above, a
single recombiner is capable of limiting the peak hydrogen concentration
in containment to less than 4.0 v/o (Ref. 4). The Hydrogen Purge System
is similarly designed such that one of two redundant trains is an adequate
backup to the redundant hydrogen recombiners.
The hydrogen recombiners satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).
LCO Two hydrogen recombiners must be OPERABLE. This ensures
operation of at least one hydrogen recombiner in the event of a worst
case single active failure.
Operation with at least one hydrogen recombiner ensures that the post
LOCA hydrogen concentration can be prevented from exceeding the
flammability limit.
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Hydrogen Recombiners (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
B 3.6.

ACTIONS

With one containgaent hydrogen rgCombiner inoperable, the inoperable
recombiner must by restored to HAPERABLE status within 30 days. In
this condition, the reaining QPERABLE hydrogen recombiner is
adequate to perform the hydybgen control function. However, the overall
reliability is reduced becyuge a single failure in the OPERABLE
recombiner could result ig?\educed hydrogen control capability. The

30 day Completion Tim# is Mased on the availability of the other hydrogen
recombiner, the smaly/probabNty of a LOCA or SLB occurring (that would
generate an amoury of hydrogéey that exceeds the flammability limit), and
the amount of timg available afteNa LOCA or SLB (should one occur) for
operator action 0 prevent hydrogeNaccumulation from exceeding the
flammability lighit.

Required ACtion A.1 has been modified By a Note that states the
provisioné of LCO 3.0.4 are not applicable\ As a result, a MODE change
is allowéd when one recombiner is inoperab¥. This allowance is based

/ biner, the small probability
an amount of hydrogen
théat exceeds the flammability limit), and the amouUgt of time available after
A LOCA or SLB (should one occur) for operator actin to prevent
hydrogen accumulation from exceeding the flammabMty limit.

OG STS
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BASES
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APPLICABILITY In MODES 1 and 2, two hydrogen recombiners are required to control the
hydrogen concentration within containment below its flammability limit of
4.1 v/o following a LOCA, assuming a worst case single failure.
In MODES 3 and 4, both the hydrogen production rate and the total
hydrogen produced after a LOCA would be less than that calculated for
the DBA LOCA. Also, because of the limited time in these MODES, the
probability of an accident requiring the hydrogen recombiners is low.
Therefore, the hydrogen recombiners are not required in MODE 3 or 4.
In MODES 5 and 6, the probability and consequences of a LOCA are low,
due to the pressure and temperature limitations in these MODES.
Therefore, hydrogen recombiners are not required in these MODES.
ACTIONS A.1
With one containment hydrogen recombiner inoperable, the inoperable
recombiner must be restored to OPERABLE status within 30 days. In
this condition, the remaining OPERABLE hydrogen recombiner is
adequate to perform the hydrogen control function. However, the overall
reliability is reduced because a single failure in the OPERABLE
recombiner could result in reduced hydrogen control capability. The
30 day Completion Time is based on the availability of the other hydrogen
recombiner, the small probability of a LOCA or SLB occurring (that would
generate an amount of hydrogen that exceeds the flammability limit), and
the amount of time available after a LOCA or SLB (should one occur) for
operator action to prevent hydrogen accumulation from exceeding the
flammability limit.
Required Action A.1 has been modified by a Note that states the
provisions of LCO 3.0.4 are not applicable. As a result, a MODE change
is allowed when one recombiner is inoperable. This allowance is based
on the availability of the other hydrogen recombiner, the small probability
of a LOCA or SLB occurring (that would generate an amount of hydrogen
that exceeds the flammability limit), and the amount of time available after
a LOCA or SLB (should one occur) for operator action to prevent
hydrogen accumulation from exceeding the flammability limit.
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BASE

ACTIONS\ (continued)

B.1 and B.2

- REVIEWER’S NOTE -
This Condition is only allowed for units with an alternate Aydrogen control

Witk two hydrogen recombiners inoperable, the abflity to perform the
hydrdgen control function via alternate capabilitigb must be verified by
adminid{rative means within 1 hour. The alterpfte hydrogen control
capabilitiys are provided by [the containment/Hydrogen Purge System/
Hydrogen Recombiner/Hydrogen Ignitor SyStem/ Hydrogen Mixing
System/ CorXainment Air Dilution Systeny Containment Inerting System].
The 1 hour Coxapletion Time allows a r¢asonable period of time to verify
that a loss of hyNrogen control functigh does not exist.

- REVIEANER’S NOTE -
The following is to be Uged if afion-Technical Specification alternate
hydrogen control functioNis ySed to justify this Condition: In addition, the
alternate hydrogen controlyystem capability must be verified once per
12 hours thereafter to englir,its continued availability.

[Both] the [initial] verification [andall subsequent verifications] may be
performed as an agfinistrative chjck by examining logs or other
information to deffrmine the availab\jty of the alternate hydrogen control
system. It doeg/hot mean to perform Ne Surveillances needed to
demonstrate JPERABILITY of the alterNate hydrogen control system. |If
the ability toferform the hydrogen controNfunction is maintained,
continued Aperation is permitted with two hixdrogen recombiners
inoperabfe for up to 7 days. Seven days is aXeasonable time to allow two
hydrogén recombiners to be inoperable becausg the hydrogen control
funcyOn is maintained and because of the low prypability of the
ocglirrence of a LOCA that would generate hydrogRn in the amounts
cApable of exceeding the flammability limit.

Cci

If the inoperable hydrogen recombiner(s) cannot be restoreN to
OPERABLE status within the required Completion Time, the Nant must
be brought to a MODE in which the LCO does not apply. To acgieve this
status, the plant must be brought to at least MODE 3 within 6 holxs. The
Completion Time of 6 hours is reasonable, based on operating
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B.1 and B.2
- REVIEWER’S NOTE -
This Condition is only allowed for units with an alternate hydrogen control
system acceptable to the technical staff.
With two hydrogen recombiners inoperable, the ability to perform the
hydrogen control function via alternate capabilities must be verified by
administrative means within 1 hour. The alternate hydrogen control
capabilities are provided by [the containment Hydrogen Purge System/
Hydrogen Recombiner/Hydrogen Ignitor System/ Hydrogen Mixing
System/ Containment Air Dilution System/ Containment Inerting System].
The 1 hour Completion Time allows a reasonable period of time to verify
that a loss of hydrogen control function does not exist.
- REVIEWER’S NOTE -
The following is to be used if a non-Technical Specification alternate
hydrogen control function is used to justify this Condition: In addition, the
alternate hydrogen control system capability must be verified once per
12 hours thereafter to ensure its continued availability.
[Both] the [initial] verification [and all subsequent verifications] may be
performed as an administrative check by examining logs or other
information to determine the availability of the alternate hydrogen control
system. It does not mean to perform the Surveillances needed to
demonstrate OPERABILITY of the alternate hydrogen control system. If
the ability to perform the hydrogen control function is maintained,
continued operation is permitted with two hydrogen recombiners
inoperable for up to 7 days. Seven days is a reasonable time to allow two
hydrogen recombiners to be inoperable because the hydrogen control
function is maintained and because of the low probability of the
occurrence of a LOCA that would generate hydrogen in the amounts
capable of exceeding the flammability limit.
C.1
If the inoperable hydrogen recombiner(s) cannot be restored to
OPERABLE status within the required Completion Time, the plant must
be brought to a MODE in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within 6 hours. The
Completion Time of 6 hours is reasonable, based on operating
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Hydrogen Recombiners (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
B 3.6.8

ACTIO

(continued)

experience, to reach MODE 3 from full power conditions in an grderly
manner and without challenging plant systems.

SURVEILLANCE SR 3.6.8.1
REQUIREMENTS

Rerformance of a system functional test for each hygrogen recombiner
engures the recombiners are operational and can Attain and sustain the
tempgerature necessary for hydrogen recombinagbn. In particular, this
SR veXjfies that the minimum heater sheath teghperature increases to

> 700°AJin < 90 minutes. After reaching 70Q/'F, the power is increased to
maximunN\power for approximately 2 minujgs and power is verified to be
> 60 kW.

Operating expexience has shown thafthese components usually pass the
Surveillance whey performed at the/[18] month Frequency. Therefore,
the Frequency wa\concluded to Jfe acceptable from a reliability
standpoint.

SR 3.6.8.2

This SR ensures there gfe NQ physical problems that could affect
recombiner operation,/Since Xie recombiners are mechanically passive,
they are not subjectfo mechanisal failure. The only credible failure
involves loss of pgfver, blockage &f the internal flow, missile impact, etc.

A visual inspegfion is sufficient to detdyymine abnormal conditions that
could cause Zuch failures. The [18] mAth Frequency for this SR was
developed fonsidering the incidence of hxdrogen recombiners failing the
SR in thefpast is low.

SR #6.8.3

THis SR requires performance of a resistance to gkgund test for each

eater phase to ensure that there are no detectablegrounds in any
heater phase. This is accomplished by verifying that tRe resistance to
ground for any heater phase is > 10,000 ohms.

The [18] month Frequency for this Surveillance was developed
considering the incidence of hydrogen recombiners failing the\SR in the
past is low.

OG STS
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Hydrogen Recombiners (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
B 3.6.8
BASES
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experience, to reach MODE 3 from full power conditions in an orderly
manner and without challenging plant systems.
SURVEILLANCE
REQUIREMENTS
SR 3.6.8.1
Performance of a system functional test for each hydrogen recombiner
ensures the recombiners are operational and can attain and sustain the
temperature necessary for hydrogen recombination. In particular, this
SR verifies that the minimum heater sheath temperature increases to
� 700�F in � 90 minutes. After reaching 700�F, the power is increased to
maximum power for approximately 2 minutes and power is verified to be
� 60 kW.
Operating experience has shown that these components usually pass the
Surveillance when performed at the [18] month Frequency. Therefore,
the Frequency was concluded to be acceptable from a reliability
standpoint.
SR 3.6.8.2
This SR ensures there are no physical problems that could affect
recombiner operation. Since the recombiners are mechanically passive,
they are not subject to mechanical failure. The only credible failure
involves loss of power, blockage of the internal flow, missile impact, etc.
A visual inspection is sufficient to determine abnormal conditions that
could cause such failures. The [18] month Frequency for this SR was
developed considering the incidence of hydrogen recombiners failing the
SR in the past is low.
SR 3.6.8.3
This SR requires performance of a resistance to ground test for each
heater phase to ensure that there are no detectable grounds in any
heater phase. This is accomplished by verifying that the resistance to
ground for any heater phase is � 10,000 ohms.
The [18] month Frequency for this Surveillance was developed
considering the incidence of hydrogen recombiners failing the SR in the
past is low.
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Hydrogen Recombiners (Atmospheric, Subatmospheric, Ice Condenser, and Dual)
B 3.6.8
BASES
REFERENCES 1. 10 CFR 50.44.
2. 10 CFR 50, Appendix A, GDC 41.
3. Regulatory Guide 1.7, Revision [1].
4. FSAR Section 15.
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HMS (Atmospheric, Ice Condenser, and Dual)
B 3.6.9

BASES

APPLICABILITY In MODES 1 and 2, the two HMS trains ensure the capability to prevent
localized hydrogen concentrations above the flammability limit of
4.1 volume percent in containment assuming a worst case single active
failure.

In MODE 3 or 4, both the hydrogen production rate and the total
hydrogen produced after a LOCA would be less than that calculated for
the DBA LOCA. Also, because of the limited time in these MODES, the
probability of an accident requiring the HMS is low. Therefore, the HMS
is not required in MODE 3 or 4.

In MODES 5 and 6, the probability and consequences of a LOCA or
steam line break (SLB) are reduced due to the pressure and temperature
limitations in these MODES. Therefore, the HMS is not required in these
MODES.

ACTIONS Al

With one HMS train inoperable, the inoperable train must be restored to
OPERABLE status within 30 days. In this Condition, the remaining
OPERABLE HMS train is adequate to perform the hydrogen mixing
function. However, the overall reliability is reduced because a single
failure in the OPERABLE train could result in reduced hydrogen mixing
capability. The 30 day Completion Time is based on the availability of the
other HMS train, the small probability of a LOCA or SLB occurring (that
would generate an amount of hydrogen that exceeds the flammability
limit), the amount of time available after a LOCA or SLB (should one
occur) for operator action to prevent hydrogen accumulation from
exceeding the flammability limit, and the availability of the hydreger
recembiners; Containment Spray System$Hydrogen Purge System /and

hydrogen-meniters. and

Required Action A.1 has been modified by a Note that states the
provisions of LCO 3.0.4 are not applicable. As a result, a MODE change
is allowed when one HMS train is inoperable. This allowance is based on
the availability of the other HMS train, the small probability of a LOCA or
SLB occurring (that would generate an amount of hydrogen that exceeds
the flammaubility limit), and the amount of time available after a LOCA or
SLB (should one occur) for operator action to prevent hydrogen
accumulation from exceeding the flammability limit.
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HMS (Atmospheric, Ice Condenser, and Dual)
B 3.6.9

BASES

ACTIONS (continued)

B.1 and B.2

- REVIEWER’S NOTE -
This Condition is only allowed for units with an alternate hydrogen control
system acceptable to the technical staff.

With two HMS trains inoperable, the ability to perform the hydrogen
control function via alternate capabilities must be verified by
administrative means within 1 hour. The alternate hydrogen control
capabilities are provided by [the containment Hydrogen Purge System/
Hydregen-ReeembinerfHydrogen Ignitor System/ HMS/ Containment Air
Dilution System/ Containment Inerting System]. The 1 hour Completion
Time allows a reasonable period of time to verify that a loss of hydrogen
control function does not exist.

- REVIEWER’S NOTE -
The following is to be used if a non-Technical Specification alternate
hydrogen control function is used to justify this Condition: In addition, the
alternate hydrogen control system capability must be verified once per
12 hours thereafter to ensure its continued availability.

[Both] the [initial] verification [and all subsequent verifications] may be
performed as an administrative check, by examining logs or other
information to determine the availability of the alternate hydrogen control
system. It does not mean to perform the Surveillances needed to
demonstrate OPERABILITY of the alternate hydrogen control system. |If
the ability to perform the hydrogen control function is maintained,
continued operation is permitted with two HMS trains inoperable for up to
7 days. Seven days is a reasonable time to allow two HMS trains to be
inoperable because the hydrogen control function is maintained and
because of the low probability of the occurrence of a LOCA that would
generate hydrogen in the amounts capable of exceeding the flammability
limit.

C.1

If an inoperable HMS train cannot be restored to OPERABLE status
within the required Completion Time, the plant must be brought to a
MODE in which the LCO does not apply. To achieve this status, the plant
must be brought to at least MODE 3 within 6 hours. The allowed
Completion Time of 6 hours is reasonable, based on operating
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HIS (Ice Condenser)
B 3.6.10

BASES

BACKGROUND (continued)

pockets of hydrogen at increased concentrations would burn before
reaching a hydrogen concentration significantly higher than the lower
flammability limit. Hydrogen ignition in the vicinity of the ignitors is
assumed to occur when the local hydrogen concentration reaches
[8.0] volume percent (v/o) and results in [85]% of the hydrogen present
being consumed.

APPLICABLE The HIS causes hydrogen in containment to burn in a controlled manner
SAFETY as it accumulates following a degraded core accident (Ref. 3). Burning
ANALYSES occurs at the lower flammability concentration, where the resulting

temperatures and pressures are relatively benign. Without the system,
hydrogen could build up to higher concentrations that could result in a
violent reaction if ignited by a random ignition source after such a buildup.

The hydrogen ignitors are not included for mitigation of a Design Basis
Accident (DBA) because an amount of hydrogen equivalent to that
generated from the reaction of 75% of the fuel cladding with water is far
in excess of the hydrogen calculated for the limiting DBA loss of coolant
accident (LOCA). Fhe-hydrogen-cencentrationresulting-fromabBA-can

rtained ] he f bkt it usingthe v
recembiners: The hydrogen ignitors, hewever; have been shown by
probabilistic risk analysis to be a significant contributor to limiting the
severity of accident sequences that are commonly found to dominate risk
for units with ice condenser containments. The hydrogen ignitors
satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii).

LCO Two HIS trains must be OPERABLE with power from two independent,
safety related power supplies.

For this unit, an OPERABLE HIS train consists of 32 of 33 ignitors
energized on the train.

Operation with at least one HIS train ensures that the hydrogen in
containment can be burned in a controlled manner. Unavailability of both
HIS trains could lead to hydrogen buildup to higher concentrations, which
could result in a violent reaction if ignited. The reaction could take place
fast enough to lead to high temperatures and overpressurization of
containment and, as a result, breach containment or cause containment
leakage rates above those assumed in the safety analyses. Damage to
safety related equipment located in containment could also occur.

WOG STS B3.6.10-2 Rev. 2, 04/30/01
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Shield Building (Dual and Ice Condenser)

B 3-6-19
3.6.8

B 3.6 CONTAINMENT SYSTEMS

B 3629 Shield Building (Dual and Ice Condenser)
3.6.8

BASES

BACKGROUND The shield building is a concrete structure that surrounds the steel
containment vessel. Between the containment vessel and the shield
building inner wall is an annular space that collects containment leakage
that may occur following a loss of coolant accident (LOCA). This space
also allows for periodic inspection of the outer surface of the steel
containment vessel.

The Shield Building Air Cleanup System (SBACS) establishes a negative
pressure in the annulus between the shield building and the steel
containment vessel. Filters in the system then control the release of
radioactive contaminants to the environment. The shield building is
required to be OPERABLE to ensure retention of containment leakage
and proper operation of the SBACS.

APPLICABLE The design basis for shield building OPERABILITY is a LOCA.

SAFETY Maintaining shield building OPERABILITY ensures that the release of

ANALYSES radioactive material from the containment atmosphere is restricted to
those leakage paths and associated leakage rates assumed in the
accident analyses.

The shield building satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO Shield building OPERABILITY must be maintained to ensure proper
operation of the SBACS and to limit radioactive leakage from the
containment to those paths and leakage rates assumed in the accident
analyses.

APPLICABILITY Maintaining shield building OPERABILITY prevents leakage of
radioactive material from the shield building. Radioactive material may
enter the shield building from the containment following a LOCA.
Therefore, shield building OPERABILITY is required in MODES 1, 2, 3,
and 4 when a steam line break, LOCA, or rod ejection accident could
release radioactive material to the containment atmosphere.

In MODES 5 and 6, the probability and consequences of these events
are low due to the Reactor Coolant System temperature and pressure
limitations in these MODES. Therefore, shield building OPERABILITY is
not required in MODE 5 or 6.

WOG STS B3.619-1 Rev. 2, 04/30/01
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Shield Building (Dual and Ice Condenser)

B 3-6-19
3.6.8

BASES

ACTIONS Al

In the event shield building OPERABILITY is not maintained, shield
building OPERABILITY must be restored within 24 hours. Twenty-four
hours is a reasonable Completion Time considering the limited leakage
design of containment and the low probability of a Design Basis Accident
occurring during this time period.

B.1 and B.2

If the shield building cannot be restored to OPERABLE status within the
required Completion Time, the plant must be brought to a MODE in which
the LCO does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 6 hours and to MODE 5 within

36 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions from full
power conditions in an orderly manner and without challenging plant
systems.

SURVEILLANCE [ SR 3.629.3 3681

REQUIREMENTS
Verifying that shield building annulus negative pressure is within limit
ensures that operation remains within the limit assumed in the
containment analysis. The 12 hour Frequency of this SR was developed
considering operating experience related to shield building annulus
pressure variations and pressure instrument drift during the applicable
MODES. ]

SR 36392 3.6.8.2

Maintaining shield building OPERABILITY requires verifying one door in
the access opening closed. [An access opening may contain one inner
and one outer door, or in some cases, shield building access openings
are shared such that a shield building barrier may have multiple inner or
multiple outer doors. The intent is to not breach the shield building
boundary at any time when the shield building boundary is required. This
is achieved by maintaining the inner or outer portion of the barrier closed
at all times.] However, all shield building access doors are normally kept
closed, except when the access opening is being used for entry and exit
or when maintenance is being performed on an access opening. The

31 day Frequency of this SR is based on engineering judgment and is
considered adequate in view of the other indications of door status that
are available to the operator.

WOG STS B3.6.19-2 Rev. 2, 04/30/01
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Shield Building (Dual and Ice Condenser)

B 3-6-19
3.6.8

BASES

SURVEILLANCE REQUIREMENTS (continued)

[SR 3.6:40.3 36.83

This SR would give advance indication of gross deterioration of the
concrete structural integrity of the shield building. The Frequency of this
SR is the same as that of SR 3.6.1.1. The verification is done during
shutdown. ]

SR 36194 3.6.8.4

The Shield Building Air Cleanup System produces a negative pressure to
prevent leakage from the building. SR 3-6-39-4 verifies that the shie
building can be rapidly drawn down to [-0.5] inch water gauge in the
annulus. This test is used to ensure shield building boundary integrity.
Establishment of this pressure is confirmed by SR 3-6-39-4; which
demonstrates that the shield building can be drawn down to < [-0.5]
inches of vacuum water gauge in the annulus < [22] seconds using one
Shield Building Air Cleanup System train. The time limit ensures that no
significant quantity of radioactive material leaks from the shield building
prior to developing the negative pressure. Since this SR is a shield
building boundary integrity test, it does not need to be performed with
each Shield Building Air Cleanup System train. The Shield Building Air
Cleanup System train used for this Surveillance is staggered to ensure
that in addition to the requirements of £ECO 3-6-194; either train will
perform this test. The primary purpose of this SR is to ensure shield
building integrity. The secondary purpose of this SR is to ensure that the
Shield Building Air Cleanup System being tested functions as designed.
The inoperability of the Shield Building Air Cleanup System train does not
necessarily constitute a failure of this Surveillance relative to the shield
building OPERABILITY. The 18 month Frequency is based on the need
to perform this Surveillance under conditions that apply during a plant
outage.

.6.8.4

SR 3.6.8.4

REFERENCES None.

WOG STS B3.6.19-3 Rev. 2, 04/30/01
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PAM Instrumentation (Analog)

3.3.11
3.3 INSTRUMENTATION
3.3.11  Post Accident Monitoring (PAM) Instrumentation (Analog)
LCO 3.3.11 The PAM instrumentation for each Function in Table 3.3.11-1 shall be
OPERABLE.
APPLICABILITY: MODES 1, 2, and 3.
ACTIONS
- .NoTES-
1. LCO 3.0.4is not applicable.
2. Separate Condition entry is allowed for each Function.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions Al Restore required channel 30 days
with one required to OPERABLE status.

channel inoperable.

B. Required Action and B.1 Initiate action in Immediately
associated Completion accordance with
Time of Condition A not Specification 5.6.7.
met.

Restore one channel to 7 days
OPERABLE status.

One or more Functions
with two required
channels inoperable.

CEOG STS 3.311-1 Rev. 2, 04/30/01
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PAM Instrumentation (Analog)

3.3.11
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
D. g Required Action and E1l Enter the Condition Immediately
associated Completion D. referenced in
Time of Condition C e+B Table 3.3.11-1 for the
not met. channel.
E. & Asrequired by Required | ~1 Be in MODE 3. 6 hours
Action Egtand p.1 E.
referenced in AND
Table 3.3.11-1. E
2 Be in MODE 4. 12 hours
F. &-[ As required by Required | &1 Initiate action in Immediately ]
Action E-kand D.1 F. accordance with
referenced in Specification 5.6.7.
Table 3.3.11-1.
SURVEILLANCE REQUIREMENTS
- NOTE -
These SRs apply to each PAM instrumentation Function in Table 3.3.11-1.
SURVEILLANCE FREQUENCY

SR 3.3.11.1 Perform CHANNEL CHECK for each required 31 days
instrumentation channel that is normally energized.

SR 3.3.11.2 mmmmemmmmmmm e
- NOTE -

Neutron detectors are excluded from CHANNEL
CALIBRATION.

Perform CHANNEL CALIBRATION. [18] months

CEOG STS 3.3.11-2 Rev. 2, 04/30/01
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PAM Instrumentation (Analog)

3.3.11
Table 3.3.11-1 (page 1 of 1)
Post Accident Monitoring Instrumentation
CONDITIONS
REFERENCED FROM
REQUIRED
FUNCTION REQUIRED CHANNELS ACTIONEZX D.1

1. [Logarithmic] Neutron Flux 2 F E

2. Reactor Coolant System Hot Leg Temperature 2 per loop FE

3. Reactor Coolant System Cold Leg Temperature 2 per loop FE

4. Reactor Coolant System Pressure (wide range) 2 FE

5. Reactor Vessel Water Level 2 €l F

6. Containment Sump Water Level (wide range) 2 FE

7. Containment Pressure (wide range) 2 FE

8. \P/enetratio_n_ Flow Path Containment Isolation 2 per peneté?(g)on flow FE

alve Position path
9. Containment Area Radiation (high range) 2 [St F
T CoTaTTTeTT My tTogeTT NoTTTtoTS > =

10.44- Pressurizer Level 2 FE
11.42. Steam Generator Water Level (wide range) 2 per steam generator FE
12.13. Condensate Storage Tank Level 2 FE
13.44. Core Exit Temperature - Quadrant [1] 20 FE
14.15. Core Exit Temperature - Quadrant [2] 20 FE
15.16. Core Exit Temperature - Quadrant [3] 20 FE
16. 127. Core Exit Temperature - Quadrant [4] 20 FE
17. 18 Auxiliary Feedwater Flow 2 FE

(a) Not required for isolation valves whose associated penetration is isolated by at least one closed and de-
activated automatic valve, closed manual valve, blind flange, or check valve with flow through the valve secured.

(b) Only one position indication channel is required for penetration flow paths with only one installed control room
indication channel.

(c) A channel consists of two or more core exit thermocouples.
- REVIEWER'S NOTE -
Table 3.3.11-1 shall be amended for each unit as necessary to list:
1. All Regulatory Guide 1.97, Type A instruments and
2. All Regulatory Guide 1.97, Category |, non-Type A instruments specified in the unit's Regulatory Guide 1.97,
Safety Evaluation Report.
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PAM Instrumentation (Digital)
3.3.11

3.3 INSTRUMENTATION
3.3.11  Post Accident Monitoring (PAM) Instrumentation (Digital)

LCO 3.3.11 The PAM instrumentation for each Function in Table 3.3.11-1 shall be
OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.
During movement of [recently] irradiated fuel assemblies.

ACTIONS

1. LCO 3.0.4 not applicable.

2. Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions Al Restore required channel 30 days
with one required to OPERABLE status.
channel inoperable.

B. Required Action and B.1 Initiate action in Immediately
associated Completion accordance with
Time of Condition A not Specification 5.6.7.
met.

Restore one channel to 7 days
OPERABLE status.

One or more Functions
with two required
channels inoperable.
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ACTIONS (continued)

TSTF-447, Rev. 1

PAM Instrumentation (Digital)
3.3.11

CONDITION REQUIRED ACTION COMPLETION TIME
D. g Required Action and E1l Enter the Condition Immediately
associated Completion D. referenced in
Time of Condition C erb Table 3.3.11-1 for the
not met. channel.
EF As required by Required | 1 Be in MODE 3. 6 hours
Action E4and E.
referenced in ) AND
Table 3.3.11-1. E.
2 Be in MODE 4. 12 hours
F. &-[ Asrequired by Required | &1 Initiate action in Immediately ]
Action &4 and D.1 F. accordance with
referenced in Specification 5.6.7.
Table 3.3.11-1.

SURVEILLANCE REQUIREMENTS

- NOTE -

These SRs apply to each PAM instrumentation Function in Table 3.3.11-1.

SURVEILLANCE

FREQUENCY

SR 3.3.11.1 Perform CHANNEL CHECK for each required
instrumentation channel that is normally energized.

31 days

SR 3.3.11.2 W ==
- NOTE -
Neutron detectors are excluded from the CHANNEL
CALIBRATION.
Perform CHANNEL CALIBRATION. [18] months
CEOG STS 3.3.11-2 Rev. 2, 04/30/01
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PAM Instrumentation (Digital)

Table 3.3.11-1 (page 1 of 1)
Post Accident Monitoring Instrumentation

3.3.11

CONDITIONS
REFERENCED FROM

FUNCTION REQUIRED CHANNELS REQUIRED ACTIONE%: D.1
1. [Wide Range] Neutron Flux 2 F E
2. Reactor Coolant System Hot Leg Temperature 2 per loop FE
3. Reactor Coolant System Cold Leg Temperature 2 per loop F E
4. Reactor Coolant System Pressure (wide range) 2 FE
5. Reactor Vessel Water Level 2 €1 E
6. Containment Sump Water Level (wide range) 2 FE
7. Containment Pressure (wide range) 2 FE
8. Een_e_tration Flow Path Containment Isolation Valve 2 per peneté?(g)on flow FE
osition path
9. Containment Area Radiation (high range) 2 st E
Ho——Containment-Hydrogen-ionitors 2 -
10.1+ Pressurizer Level 2 FE
11.22. Steam Generator Water Level (wide range) 2 per steam generator FE
12. 13- Condensate Storage Tank Level 2 FE
13. ¥4 Core Exit Temperature - Quadrant [1] 20 FE
14.45:- Core Exit Temperature - Quadrant [2] 2© FE
15. #6- Core Exit Temperature - Quadrant [3] 20 FE
16. ¥~ Core Exit Temperature - Quadrant [4] 20 FE
17. 8- Emergency Feedwater Flow 2 FE

(&) Not required for isolation valves whose associated penetration is isolated by at least one closed and de-
activated automatic valve, closed manual valve, blind flange, or check valve with flow through the valve secured.

(b) Only one position indication channel is required for penetration flow paths with only one installed control room

indication channel.

(c) A channel consists of two or more core exit thermocouples.

- REVIEWER’S NOTE -
Table 3.3.11-1 shall be amended for each unit as necessary to list:

1. All Regulatory Guide 1.97, Type A instruments and

2. All Regulatory Guide 1.97, Category |, non-Type A instruments specified in the unit's Regulatory Guide 1.97,

Safety Evaluation Report.

CEOG STS 3.3.11-3
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Hydrogen Recombiners (Atmospheric and Dual)

3.6.8
3.6 \CONTAINMENT SYSTEMS
3.6.8 ydrogen Recombiners (Atmospheric and Dual) (if permanently installed)
LCO 3.6.8 [Two] hydrogen recombiners shall be OPERABLE.
APPLICABILITY: DES 1 and 2.
ACTIONS
CONDITION \ REQUIRED ACTIOI\/ COMPLETION TIME

A. One hydrogen
recombiner inoperable.

30 days
B. [ Two hydrogen 1 hour
recombiners inoperable.
control function is AND

maintained.
Once every 12 hours
thereafter
AND
B.2 Restore one hydrogen 7 days
recombiner to OPERABLE
status.
C. Reduired Action and C.1 Be in MODE 3. 6 hours
sociated Completion
ime not met.

CEOG STS 3.68-1 Rev. 2, 04/30/01
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Hydrogen Recombiners (Atmospheric and Dual)
3.6.8
3.6 CONTAINMENT SYSTEMS
3.6.8 Hydrogen Recombiners (Atmospheric and Dual) (if permanently installed)
LCO 3.6.8 [Two] hydrogen recombiners shall be OPERABLE.
APPLICABILITY: MODES 1 and 2.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One hydrogen
recombiner inoperable.
A.1
- NOTE -
LCO 3.0.4 is not
applicable.
Restore hydrogen
recombiner to OPERABLE
status.
30 days
B. [ Two hydrogen
recombiners inoperable.
B.1 Verify by administrative
means that the hydrogen
control function is
maintained.
AND
1 hour
AND
Once every 12 hours
thereafter
B.2 Restore one hydrogen
recombiner to OPERABLE
status.
7 days ]
C. Required Action and
associated Completion
Time not met.
C.1 Be in MODE 3. 6 hours
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SURVEILLANC

Hydrogen Recombiners (Atmospheric and Dual)

QUIREMENTS

WVEILLANCE FREQUENCY

SR 3.6.8.1

Perform a syste ctional test for

recombiner.

hydrogen [18] months

SR 3.6.8.2

[18] months

N
SR 3.6.8.3/40”‘1 a resistance to ground test for each heater W
phase.

L

N

CEOG STS

3.6.8-2 Rev. 2, 04/30/01



Brian Mann

Brian Mann
Hydrogen Recombiners (Atmospheric and Dual)
3.6.8
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.6.8.1 Perform a system functional test for each hydrogen
recombiner.
[18] months
SR 3.6.8.2 Visually examine each hydrogen recombiner
enclosure and verify there is no evidence of
abnormal conditions.
[18] months
SR 3.6.8.3 Perform a resistance to ground test for each heater
phase.
[18] months
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SBEACS (Dual)

3613
3.6.8
3.6 CONTAINMENT SYSTEMS
3613  Shield Building Exhaust Air Cleanup System (SBEACS) (Dual)
3.6.8
LCO 36413 Two SBEACS trains shall be OPERABLE.
3.6.8
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One SBEACS train Al Restore train to 7 days
inoperable. OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
Associated Completion
Time not met. AND
B.2 Be in MODE 5. 36 hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 364341 Operate each SBEACS train for [> 10 continuous 31 days
3.6.8.1 hours with the heaters operating or (for systems
without heaters) > 15 minutes].
SR 36332 Perform required SBEACS filter testing in In accordance
3.6.8.2 accordance with the Ventilation Filter Testing with the VFTP
Program (VFTP).
SR 36433 Verify each SBEACS train actuates on an actual or [18] months
3.6.8.3 simulated actuation signal.
SR 361434 [ Verify each SBEACS filter bypass damper can be [18] months ]
3-6-8-4 Opened.
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SBEACS (Dual)

3613
3.6.8
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 36435 Verify each SBEACS train flow rate is > [ ] cfm. [18] months on a
3.6.85 STAGGERED
TEST BASIS
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Reporting Requirements
5.6

5.6 Reporting Requirements

5.6.6 RCS Pressure and Temperature Limits Report (continued)

- REVIEWER’S NOTE -
The methodology for the calculation of the P-T limits for NRC approval should
include the following provisions:

1. The methodology shall describe how the neutron fluence is calculated
(reference new Regulatory Guide when issued).

2. The Reactor Vessel Material Surveillance Program shall comply with
Appendix H to 10 CFR 50. The reactor vessel material irradiation
surveillance specimen removal schedule shall be provided, along with how
the specimen examinations shall be used to update the PTLR curves.

3. Low Temperature Overpressure Protection (LTOP) System lift setting limits
for the Power Operated Relief Valves (PORVSs), developed using NRC-
approved methodologies may be included in the PTLR.

4. The adjusted reference temperature (ART) for each reactor beltline material
shall be calculated, accounting for radiation embrittlement, in accordance
with Regulatory Guide 1.99, Revision 2.

5. The limiting ART shall be incorporated into the calculation of the pressure
and temperature limit curves in accordance with NUREG-0800 Standard
Review Plan 5.3.2, Pressure-Temperature Limits.

6. The minimum temperature requirements of Appendix G to 10 CFR Part 50
shall be incorporated into the pressure and temperature limit curves.

7. Licensees who have removed two or more capsules should compare for
each surveillance material the measured increase in reference temperature
(RTyp7) to the predicted increase in RT,r; where the predicted increase in
RT,p7 IS based on the mean shift in RT,p plus the two standard deviation
value (20,) specified in Regulatory Guide 1.99, Revision 2. If the measured
value exceeds the predicted value (increase in RT,p; + 20,), the licensee
should provide a supplement to the PTLR to demonstrate how the results
affect the approved methodology.

5.6.7 Post Accident Monitoring Report

When a report is required by Condition B or & of LCO 3.3.[17], "Post Accident
Monitoring (PAM) Instrumentation,” a report shall be submitted within the
following 14 days. The report shall outline the preplanned alternate method of
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PAM Instrumentation (Analog)
B3.3.11

BASES

LCO (continued)

8. Containment Isolation Valve Position

Containment Isolation Valve Position is provided for verification of
containment OPERABILITY.

PCIV position is provided for verification of containment integrity. In
the case of PCIV paosition, the important information is the isolation
status of the containment penetration. The LCO requires one
channel of valve position indication in the control room to be
OPERABLE for each active PCIV in a containment penetration flow
path, i.e., two total channels of PCIV position indication for a
penetration flow path with two active valves. For containment
penetrations with only one active PCIV having control room
indication, Note (b) requires a single channel of valve position
indication to be OPERABLE. This is sufficient to redundantly verify
the isolation status of each isolable penetration via indicated status
of the active valve, as applicable, and prior knowledge of passive
valve or system boundary status. If a penetration flow path is
isolated, position indication for the PCIV(s) in the associated
penetration flow path is not needed to determine status. Therefore,
the position indication for valves in an isolated penetration flow path
is not required to be OPERABLE. Each penetration is treated
separately and each penetration flow path is considered a separate
function. Therefore, separate Condition entry is allowed for each
inoperable penetration flow path.

[ For this unit, the PCIV position PAM instrumentation consists of the
following: ]

9. Containment Area Radiation (high range)

Containment Area Radiation is provided to monitor for the potential
of significant radiation releases and to provide release assessment
for use by operators in determining the need to invoke site
emergency plans.

[ For this unit, Containment Area Radiation instrumentation consists
of the following: ]

=t srauided to detect high
ration conditions that representapetaential for
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PAM Instrumentation (Analog)
B3.3.11

BASES

LCO (continued)

each. This variable is also important i g the

adequacy of mitiga ons.

t Hydrogen instru consists of the

[ For this unit, Co
folloyiner

10. 43 Pressurizer Level

Pressurizer Level is used to determine whether to terminate safety
injection (SI), if still in progress, or to reinitiate Sl if it has been
stopped. Knowledge of pressurizer water level is also used to verify
the plant conditions necessary to establish natural circulation in the
RCS and to verify that the plant is maintained in a safe shutdown
condition.

[ For this unit, Pressurizer Level instrumentation consists of the
following: ]

11. 42 Steam Generator Water Level

Steam Generator Water Level is provided to monitor operation of
decay heat removal via the steam generators. The Category |
indication of steam generator level is the extended startup range
level instrumentation. The extended startup range level covers a
span of 6 inches to 394 inches above the lower tubesheet. The
measured differential pressure is displayed in inches of water at
68°F. Temperature compensation of this indication is performed
manually by the operator. Redundant monitoring capability is
provided by two trains of instrumentation. The uncompensated level
signal is input to the plant computer, a control room indicator, and
the [Auxiliary Feedwater (AFW)] Control System.

At some plants, operator action is based on the control room
indication of Steam Generator Water Level. The RCS response
during a design basis small break LOCA is dependent on the break
size. For a certain range of break sizes, the boiler condenser mode
of heat transfer is necessary to remove decay heat. At these plants,
extended startup range level is a Type A variable because the
operator must manually raise and control the steam generator level
to establish boiler condenser heat transfer. Operator action is
initiated on a loss of subcooled margin. Feedwater flow is increased
until the indicated extended startup range level reaches the boiler
condenser setpoint.
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PAM Instrumentation (Analog)
B3.3.11

BASES

LCO (continued)

12. |43-  Condensate Storage Tank (CST) Level

CST Level is provided to ensure water supply for [AFW]. The CST
provides the ensured safety grade water supply for the [AFW]
System. The CST consists of two identical tanks connected by a
common outlet header. Inventory is monitored by a 0 to 144 inch
level indication for each tank. CST Level is displayed on a control
room indicator, strip chart recorder, and plant computer. In addition,
a control room annunciator alarms on low level.

At some plants, CST Level is considered a Type A variable because
the control room meter and annunciator are considered the primary
indication used by the operator. The DBASs that require [AFW] are
the loss of electric power, steam line break (SLB), and small break
LOCA. The CST is the initial source of water for the [AFW] System.
However, as the CST is depleted, manual operator action is
necessary to replenish the CST or align suction to the [AFW] pumps
13, 14, 15, 16. from the hotwell.

3415161+ Core Exit Temperature

Core Exit Temperature is provided for verification and long term
surveillance of core cooling.

An evaluation was made of the minimum number of valid core exit
thermocouples necessary for inadequate core cooling detection.
The evaluation determined the reduced complement of core exit
thermocouples necessary to detect initial core uncovery and trend
the ensuing core heatup. The evaluations account for core
nonuniformities including incore effects of the radial decay power
distribution and excore effects of condensate runback in the hot legs
and nonuniform inlet temperatures. Based on these evaluations,
adequate or inadequate core cooling detection is ensured with two
valid core exit thermocouples per quadrant.

The design of the Incore Instrumentation System includes a Type K
(chromel alumel) thermocouple within each of the 56 incore
instrument detector assemblies.

The junction of each thermocouple is located a few inches above the
fuel assembly, inside a structure that supports and shields the incore
instrument detector assembly string from flow forces in the outlet
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PAM Instrumentation (Analog)
B3.3.11

BASES

LCO (continued)

plenum region. These core exit thermocouples monitor the
temperature of the reactor coolant as it exits the fuel assemblies.

The core exit thermocouples have a usable temperature range from
32°F to 2300°F, although accuracy is reduced at temperatures
17 above 1800°F.

18- [Auxiliary Feedwater (AFW)] Flow

[AFW] Flow is provided to monitor operation of decay heat removal
via the steam generators.

The [AFW] Flow to each steam generator is determined from a
differential pressure measurement calibrated to a span of 0 gpm

to 1200 gpm. Redundant monitoring capability is provided by two
independent trains of instrumentation for each steam generator.
Each differential pressure transmitter provides an input to a control
room indicator and the plant computer. Since the primary indication
used by the operator during an accident is the control room
indicator, the PAM instrumentation Specification deals specifically
with this portion of the instrument channel.

At some plants [AFW] Flow is a Type A variable because operator
action is required to throttle flow during an SLB accident in order to
prevent the [AFW] pumps from operating in runout conditions.
[AFW] Flow is also used by the operator to verify that the [AFW]
System is delivering the correct flow to each steam generator.
However, the primary indication used by the operator to ensure an
adequate inventory is steam generator level.

Two channels are required to be OPERABLE for all but one Function.
Two OPERABLE channels ensure that no single failure, within either the
PAM instrumentation or its auxiliary supporting features or power sources
(concurrent with the failures that are a condition of or result from a
specific accident), prevents the operators from being presented the
information necessary for them to determine the safety status of the plant
and to bring the plant to and maintain it in a safe condition following that
accident.

In Table 3.3.11-1 the exception to the two channel requirement is
Containment Isolation Valve Position.
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PAM Instrumentation (Analog)
B3.3.11

BASES

ACTIONS (continued)

Completion Time of 7 days is based on the relatively low probability of an
event requiring PAM instrumentation operation and the availability of
alternate means to obtain the required information. Continuous operation
with two required channels inoperable in a Function is not acceptable
because the alternate indications may not fully meet all performance
qualification requirements applied to the PAM instrumentation.

Therefore, requiring restoration of one inoperable channel of the Function
limits the risk that the PAM Function will be in a degraded condition
should an accident occur.

=

D.1

This Required Action directs entry into the appropriate Condition
referenced in Table 3.3.11-1. The applicable Condition referenced in the
Table is Function dependent. Each time Required Action C.1 erb-2t is
not met, and the associated Completion Time has expired, Condition E is
entered for that channel and provides for transfer to the appropriate D
subsequent Condition.

E.land E.2 FlandF2

If the Required Action and associated Completion Time of Condition € D

is —hare not met, and Table 3.3.11-1 directs entry into Condition { lant
must be brought to a MODE in which the requirements of this LCO\do not
apply. To achieve this status, the plant must be brought to at least
MODE 3 within 6 hours and to MODE 4 within 12 hours.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.
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of alternative means to obtain the required information. Continuous
operation with two required channels inoperable is not acceptable
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PAM Instrumentation (Analog)
B3.3.11

BASES

ACTIONS (continued)
F.1
&1

[ At this plant, alternate means of monitoring Reactor Vessel Water Level
and Containment Area Radiation have been developed and tested.
These alternate means may be temporarily installed if the normal PAM
channel cannot be restored to OPERABLE status within the allotted time.
If these alternate means are used, the Required Action is not to shut
down the plant, but rather to follow the directions of Specification 5.6.7.
The report provided to the NRC should discuss the alternate means
used, describe the degree to which the alternate means are equivalent to
the installed PAM channels, justify the areas in which they are not
equivalent, and provide a schedule for restoring the normal PAM
channels. ]

SURVEILLANCE A Note at the beginning of the Surveillance Requirementsspecifies that
REQUIREMENTS  the following SRs apply to each PAM instrumentation Function in
Table 3.3.11-1.

SR 3.3.11.1

Performance of the CHANNEL CHECK once every 31 days ensures that
a gross failure of instrumentation has not occurred. A CHANNEL CHECK
is normally a comparison of the parameter indicated on one channel to a
similar parameter on other channels. It is based on the assumption that
instrument channels monitoring the same parameter should read
approximately the same value. Significant deviations between the two
instrument channels could be an indication of excessive instrument drift
in one of the channels or of something even more serious. A CHANNEL
CHECK will detect gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each CHANNEL
CALIBRATION.

Agreement criteria are determined by the plant staff based on a
combination of the channel instrument uncertainties, including indication
and readability. If a channel is outside the criteria, it may be an indication
that the sensor or the signal processing equipment has drifted outside its
limit. If the channels are within the criteria, it is an indication that the
channels are OPERABLE. If the channels are normally off scale during
times when surveillance is required, the CHANNEL CHECK will only
verify that they are off scale in the same direction. Off scale low current
loop channels are verified to be reading at the bottom of the range and
not failed downscale.
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PAM Instrumentation (Digital)
B3.3.11

BASES

LCO (continued)

PCIV position is provided for verification of containment integrity. In
the case of PCIV paosition, the important information is the isolation
status of the containment penetration. The LCO requires one
channel of valve position indication in the control room to be
OPERABLE for each active PCIV in a containment penetration flow
path, i.e., two total channels of PCIV position indication for a
penetration flow path with two active valves. For containment
penetrations with only one active PCIV having control room
indication, Note (b) requires a single channel of valve position
indication to be OPERABLE. This is sufficient to redundantly verify
the isolation status of each isolable penetration via indicated status
of the active valve, as applicable, and prior knowledge of passive
valve or system boundary status. If a penetration flow path is
isolated, position indication for the PCIV(s) in the associated
penetration flow path is not needed to determine status. Therefore,
the position indication for valves in an isolated penetration flow path
is not required to be OPERABLE. Each penetration is treated
separately and each penetration flow path is considered a separate
function. Therefore, separate condition entry is allowed for each
inoperable penetration flow path.

[ For this unit, the PCIV position PAM instrumentation consists of the
following: ]

9. Containment Area Radiation (high range)

Containment Area Radiation is provided to monitor for the potential
of significant radiation releases and to provide release assessment
for use by operators in determining the need to invoke site
emergency plans.

[ For this unit, Containment Area Radiation instrumentation consists
of the following: ]

Ntainment Hydrogen Monitors

en Monitors are provide

Containment
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hydrogen concentration conditions that represent a potential for
containment breach. This variable is also important in verifying the
adequacy of mitigating actions.
[ For this unit, Containment Hydrogen instrumentation consists of the
following: ]
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PAM Instrumentation (Digital)
B3.3.11

BASES

LCO (continued)

10. 33+ Pressurizer Level

Pressurizer Level is used to determine whether to terminate safety
injection (SI), if still in progress, or to reinitiate Sl if it has been
stopped. Knowledge of pressurizer water level is also used to verify
the plant conditions necessary to establish natural circulation in the
RCS and to verify that the plant is maintained in a safe shutdown
condition.

[ For this unit, Pressurizer Level instrumentation consists of the
following: ]

11. 12. Steam Generator Water Level

Steam Generator Water Level is provided to monitor operation of
decay heat removal via the steam generators. The Category |
indication of steam generator level is the extended startup range
level instrumentation. The extended startup range level covers a
span of 6 inches to 394 inches above the lower tubesheet. The
measured differential pressure is displayed in inches of water at
68°F. Temperature compensation of this indication is performed
manually by the operator. Redundant monitoring capability is
provided by two trains of instrumentation. The uncompensated level
signal is input to the plant computer, a control room indicator, and
the Emergency Feedwater (EFW) Control System.

At some plants, operator action is based on the control room
indication of Steam Generator Water Level. The RCS response
during a design basis small break LOCA is dependent on the break
size. For a certain range of break sizes, the boiler condenser mode
of heat transfer is necessary to remove decay heat. At these plants,
extended startup range level is a Type A variable because the
operator must manually raise and control the steam generator level
to establish boiler condenser heat transfer. Operator action is
initiated on a loss of subcooled margin. Feedwater flow is increased
until the indicated extended startup range level reaches the boiler
condenser setpoint.

12. 33- Condensate Storage Tank (CST) Level

CST Level is provided to ensure water supply for EFW. The CST
provides the ensured, safety grade water supply for the EFW
System. The CST consists of two identical tanks connected by a
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PAM Instrumentation (Digital)
B3.3.11

LCO (continued)

13, 14, 15, 16.

14151617

common outlet header. Inventory is monitored by a 0 to 144 inch
level indication for each tank. CST Level is displayed on a control
room indicator, strip chart recorder, and plant computer. In addition,
a control room annunciator alarms on low level.

At some plants, CST Level is considered a Type A variable because
the control room meter and annunciator are considered the primary
indication used by the operator. The DBASs that require EFW are the
loss of electric power, steam line break (SLB), and small break
LOCA. The CST is the initial source of water for the EFW System.
However, as the CST is depleted, manual operator action is
necessary to replenish the CST or align suction to the EFW pumps
from the hotwell.

Core Exit Temperature

Core Exit Temperature is provided for verification and long term
surveillance of core cooling.

An evaluation was made of the minimum number of valid core exit
thermocouples necessary for inadequate core cooling detection.
The evaluation determined the reduced complement of core exit
thermocouples necessary to detect initial core recovery and trend
the ensuing core heatup. The evaluations account for core
nonuniformities including incore effects of the radial decay power
distribution and excore effects of condensate runback in the hot legs
and nonuniform inlet temperatures. Based on these evaluations,
adequate or inadequate core cooling detection is ensured with two
valid core exit thermocouples per quadrant.

The design of the Incore Instrumentation System includes a Type K
(chromel alumel) thermocouple within each of the 56 incore
instrument detector assemblies. The junction of each thermocouple
is located a few inches above the fuel assembly, inside a structure
that supports and shields the incore instrument detector assembly
string from flow forces in the outlet plenum region. These core exit
thermocouples monitor the temperature of the reactor coolant as it
exits the fuel assemblies.

The core exit thermocouples have a usable temperature range from
32°F to 2300°F, although accuracy is reduced at temperatures
above 1800°F.

CEOG STS
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PAM Instrumentation (Digital)
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BASES

LCO (continued)

17.
18- Emergency Feedwater (EFW) Flow

EFW Flow is provided to monitor operation of decay heat removal
via the steam generators.

EFW Flow to each steam generator is determined from a differential
pressure measurement calibrated to a span of 0 gpm to 1200 gpm.
Redundant monitoring capability is provided by two independent
trains of instrumentation for each steam generator. Each differential
pressure transmitter provides an input to a control room indicator
and the plant computer. Since the primary indication used by the
operator during an accident is the control room indicator, the PAM
instrumentation Specification deals specifically with this portion of
the instrument channel.

At some plants EFW Flow is a Type A variable because operator
action is required to throttle flow during an SLB accident in order to
prevent the EFW pumps from operating in runout conditions. EFW
Flow is also used by the operator to verify that the EFW System is
delivering the correct flow to each steam generator. However, the
primary indication used by the operator to ensure an adequate
inventory is steam generator level. Two channels are required to be
OPERABLE for all but one Function. Two OPERABLE channels
ensure that no single failure within the PAM instrumentation or its
auxiliary supporting features or power sources, concurrent with
failures that are a condition of or result from a specific accident,
prevents the operators from being presented the information
necessary for them to determine the safety status of the plant and to
bring the plant to and maintain it in a safe condition following that
accident.

In Table 3.3.11-1 the exception to the two channel requirement is
Containment Isolation Valve Position.

Two OPERABLE channels of core exit thermocouples are required for
each channel in each quadrant to provide indication of radial distribution
of the coolant temperature rise across representative regions of the core.
Power distribution symmetry was considered in determining the specific
number and locations provided for diagnosis of local core problems.
Therefore, two randomly selected thermocouples may not be sufficient to
meet the two thermocouples per channel requirement in any quadrant.
The two thermocouples in each channel must meet the additional
requirement that one be located near the center of the core and the other
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ACTIONS (continued)

limits the risk that the PAM Function will be in a degraded condition
should an accident occur.

aQnel to be restored
This Required Action restores the~NQniie#mg capability of the hydrogen

This Required Action directs entry into the appropriate Condition
referenced in Table 3.3.11-1. The applicable Condition referenced in the
Table is Function dependent. Each time Required Action C.1 erbB-2t is
not met, and the associated Completion Time has expired, Condition E is
entered for that channel and provides for transfer to the appropriate ’E}
subsequent Condition.

E.1 and E.2 F1andF2

If the Required Action and associated Completion Time of Condition C
are not met and Table 3.3.11-1 directs entry into Condition +thep
must be brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least MODE 3 within
6 hours and to MODE 4 within 12 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the required
plant conditions from full power conditions in an orderly manner and
without challenging plant systems.

F.1 [ G2

At this plant, alternate means of monitoring Reactor Vessel Water Level
and Containment Area Radiation have been developed and tested.
These alternate means may be temporarily installed if the normal PAM
channel cannot be restored to OPERABLE status within the allotted time.
If these alternate means are used, the Required Action is not to shut
down the plant, but rather to follow the directions of Specification 5.6.7.
The report provided to the NRC should discuss whether the alternate
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When two required hydrogen monitor channels are inoperable, Required
Action D.1 requires one channel to be restored to OPERABLE status.
This Required Action restores the monitoring capability of the hydrogen
monitor. The 72 hour Completion Time is based on the relatively low
probability of an event requiring hydrogen monitoring and the availability
of alternative means to obtain the required information. Continuous
operation with two required channels inoperable is not acceptable
because alternate indications are not available.

Brian Mann

Brian Mann

Brian Mann
or D.1

Brian Mann
E

Brian Mann
E.1

Brian Mann
F.1 and F.2

Brian Mann
G.1

Brian Mann
D.1

Brian Mann
E.1 and E.2

Brian Mann
F.1

Brian Mann
D

Brian Mann

Brian Mann
F,

Brian Mann
E

Brian Mann


TSTF-447. Rev. 1

Hydrogen Recombiners (Atmospheric and Dual)
B 3.6.8

B 3.0\, CONTAINMENT SYSTEMS

B 3.6.8 Hydrogen Recombiners (Atmospheric and Dual)(If permanently installed)

BASES

BACKGROUND The function of the hydrogen recombiners is to eliminate Mne potential

breach of containment due to a hydrogen oxygen reactjon. Per
0 CFR 50.44, "Standards for Combustible Gas Con{/ol Systems in

Lidht-Water-Cooled Reactors" (Ref. 1), and 10 CFR/50, GDC 41,
"Coxainment Atmosphere Cleanup” (Ref. 2), hyd/fogen recombiners are
requirdd to reduce the hydrogen concentration pA the containment
followind\a loss of coolant accident (LOCA) ol/main steam line break
(MSLB). \he recombiners accomplish this & recombining hydrogen and
oxygen to foym water vapor. The vapor re/nains in containment, thus
eliminating arly discharge to the environghent. The hydrogen
recombiners ardmanually initiated singe flammability limits would not be
reached until sevdal days after a DgSign Basis Accident (DBA).

Two 100% capacity iNdependenifydrogen recombiners are provided.
Each consists of contrdls locatgd in the control room, a power supply,
and a recombiner locatet\in gontainment. The recombiners have no
moving parts. Recombinadn is accomplished by heating a hydrogen air
mixture above 1150°F. JheXesulting water vapor and discharge gases
are cooled prior to discfarge fl\gm the recombiner. Air flows through the
unit at 100 cfm with nAtural circu\ation in the unit providing the motive
force. A single recgfnbiner is capaple of maintaining the hydrogen
concentration in géntainment below ¥ae 4.1 volume percent (v/0)
flammability lim. Two recombiners al provided to meet the requirement
for redundancy and independence. Eack recombiner is powered from a
separate Engineered Safety Features bus\and is provided with a
separate pOwer panel and control panel.

APPLICABLE The hgdrogen recombiners provide for controlliny the bulk hydrogen
SAFETY corngentration in containment to less than the lowexflammable
ANALYSES cghcentration of 4.1 v/o following a DBA. This contyl would prevent a
ontainmentwide hydrogen burn, thus ensuring the pr
temperature assumed in the analysis are not exceeded {nd minimizing
damage to safety related equipment located in containmeXt. The limiting
DBA relative to hydrogen generation is a LOCA.

Hydrogen may accumulate within containment following a LOCXA as a
result of:
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B 3.6 CONTAINMENT SYSTEMS
B 3.6.8 Hydrogen Recombiners (Atmospheric and Dual)(If permanently installed)
BASES
BACKGROUND The function of the hydrogen recombiners is to eliminate the potential
breach of containment due to a hydrogen oxygen reaction. Per
10 CFR 50.44, "Standards for Combustible Gas Control Systems in
Light-Water-Cooled Reactors" (Ref. 1), and 10 CFR 50, GDC 41,
"Containment Atmosphere Cleanup" (Ref. 2), hydrogen recombiners are
required to reduce the hydrogen concentration in the containment
following a loss of coolant accident (LOCA) or main steam line break
(MSLB). The recombiners accomplish this by recombining hydrogen and
oxygen to form water vapor. The vapor remains in containment, thus
eliminating any discharge to the environment. The hydrogen
recombiners are manually initiated since flammability limits would not be
reached until several days after a Design Basis Accident (DBA).
Two 100% capacity independent hydrogen recombiners are provided.
Each consists of controls located in the control room, a power supply,
and a recombiner located in containment. The recombiners have no
moving parts. Recombination is accomplished by heating a hydrogen air
mixture above 1150�F. The resulting water vapor and discharge gases
are cooled prior to discharge from the recombiner. Air flows through the
unit at 100 cfm with natural circulation in the unit providing the motive
force. A single recombiner is capable of maintaining the hydrogen
concentration in containment below the 4.1 volume percent (v/o)
flammability limit. Two recombiners are provided to meet the requirement
for redundancy and independence. Each recombiner is powered from a
separate Engineered Safety Features bus and is provided with a
separate power panel and control panel.
APPLICABLE
SAFETY
ANALYSES
The hydrogen recombiners provide for controlling the bulk hydrogen
concentration in containment to less than the lower flammable
concentration of 4.1 v/o following a DBA. This control would prevent a
containmentwide hydrogen burn, thus ensuring the pressure and
temperature assumed in the analysis are not exceeded and minimizing
damage to safety related equipment located in containment. The limiting
DBA relative to hydrogen generation is a LOCA.
Hydrogen may accumulate within containment following a LOCA as a
result of:
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Hydrogen Recombiners (Atmospheric and Dual)
B 3.6.8

BAS

APPLICABLE SAFETY ANALYSES (continued)

the reactor coolant,

Radiolytic decomposition of water in the Reactor Co
(RCS) and the containment sump,

Hydrogen in the RCS at the time of the LOCA (j
dissolved in the reactor coolant and hydroge

., hydrogen
as in the pressurizer

To evaluate th\ potential for hydrogen g€cumulation in containment
following a LOCY, the hydrogen geneyation as a function of time following
the initiation of the\accident is calcujated. Conservative assumptions
recommended in R&erence 3 arefised to maximize the amount of
hydrogen calculated.

The hydrogen recombine tisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO Two hydrogen recombinérs myst be OPERABLE. This ensures
operation of at least offe hydroggn recombiner in the event of a worst
case single active faflure.

Operation with
LOCA hydrog
flammability }

least one hydrogen
concentration can be

combiner ensures that the post
evented from exceeding the

APPLICABILITY In MODJS 1 and 2, two hydrogen recombinery are required to control the

the DBA LOCA. Also, because of the limited time in thesg MODES, the
probability of an accident requiring the hydrogen recombinexs is low.
Therefore, the hydrogen recombiners are not required in MORE 3 or 4.

In MODES 5 and 6, the probability and consequences of a LOCAare low,
due to the pressure and temperature limitations. Therefore, hydroyen
recombiners are not required in these MODES.
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APPLICABLE SAFETY ANALYSES (continued)
Hydrogen Recombiners (Atmospheric and Dual)
B 3.6.8
BASES
CEOG STS B 3.6.8 - 2 Rev. 2, 04/30/01
a. A metal steam reaction between the zirconium fuel rod cladding and
the reactor coolant,
b. Radiolytic decomposition of water in the Reactor Coolant System
(RCS) and the containment sump,
c. Hydrogen in the RCS at the time of the LOCA (i.e., hydrogen
dissolved in the reactor coolant and hydrogen gas in the pressurizer
vapor space), or
d. Corrosion of metals exposed to Containment Spray System and
Emergency Core Cooling Systems solutions.
To evaluate the potential for hydrogen accumulation in containment
following a LOCA, the hydrogen generation as a function of time following
the initiation of the accident is calculated. Conservative assumptions
recommended in Reference 3 are used to maximize the amount of
hydrogen calculated.
The hydrogen recombiners satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).
LCO Two hydrogen recombiners must be OPERABLE. This ensures
operation of at least one hydrogen recombiner in the event of a worst
case single active failure.
Operation with at least one hydrogen recombiner ensures that the post
LOCA hydrogen concentration can be prevented from exceeding the
flammability limit.
APPLICABILITY In MODES 1 and 2, two hydrogen recombiners are required to control the
post LOCA hydrogen concentration within containment below its
flammability limit of 4.1 v/o, assuming a worst case single failure.
In MODES 3 and 4, both the hydrogen production rate and the total
hydrogen produced after a LOCA would be less than that calculated for
the DBA LOCA. Also, because of the limited time in these MODES, the
probability of an accident requiring the hydrogen recombiners is low.
Therefore, the hydrogen recombiners are not required in MODE 3 or 4.
In MODES 5 and 6, the probability and consequences of a LOCA are low,
due to the pressure and temperature limitations. Therefore, hydrogen
recombiners are not required in these MODES.
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Hydrogen Recombiners (Atmospheric and Dual)
B 3.6.8

BAS

ACTIONS Al

With one containment hydrogen recombiner inoperable, the ipOperable
recombiner must be restored to OPERABLE status within 3¢/days. In
this condition, the remaining OPERABLE hydrogen recompiner is
adequate to perform the hydrogen control function. The/30 day
Completion Time is based on the availability of the othgr hydrogen

ccombiner, the small probability of a LOCA or MSLB occurring (that
would generate an amount of hydrogen that exceeds the flammability
limit), and the amount of time available after a LQ/CA or MSLB (should
one o¥¢ur) for operator action to prevent hydrogen accumulation from
exceediNg the flammability limit.

Required ANtion A.1 has been modified by’a Note stating that the
provisions of \CO 3.0.4 are not applicajfle. As a result, a MODE change
is allowed wheM\one hydrogen recominer is inoperable. This allowance
is based on the a\ailability of the other hydrogen recombiner, the small
probability of a LOSA or MSLB ocgurring (that would generate an amount
of hydrogen that exc®eds the flg/mmability limit), and the amount of time
available after a LOCANgr MSLAB (should one occur) for operator action to
prevent hydrogen accunNlaybn from exceeding the flammability limit.

B.1 and B.2

- REVIEWER’S NOTE -
This Condition is ghly allowed for uNts with an alternate hydrogen control
system acceptalfle to the technical stxff.

With two hydrogen recombiners inoperab¥g, the ability to perform the
hydrogen Zontrol function via alternate capdabilities must be verified by
adminisf/ative means within 1 hour. The alteXyate hydrogen control
capabjffties are provided by [the containment Hydrogen Purge
Systgm/hydrogen recombiner/Hydrogen Ignitor System/Hydrogen Mixing
Syf#ftlem/Containment Air Dilution System/Containmgnt Inerting System].

e 1 hour Completion Time allows a reasonable peNod of time to verify
hat a loss of hydrogen control function does not exist.

- REVIEWER’S NOTE -
The following is to be used if a non-Technical Specification algrnate
hydrogen control function is used to justify this Condition: In adition, the
alternate hydrogen control system capability must be verified eve
12 hours thereafter to ensure its continued availability.

OG STS B3.68-3 Rev. 2, 04/30/01
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Hydrogen Recombiners (Atmospheric and Dual)
B 3.6.8
BASES
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ACTIONS A.1
With one containment hydrogen recombiner inoperable, the inoperable
recombiner must be restored to OPERABLE status within 30 days. In
this condition, the remaining OPERABLE hydrogen recombiner is
adequate to perform the hydrogen control function. The 30 day
Completion Time is based on the availability of the other hydrogen
recombiner, the small probability of a LOCA or MSLB occurring (that
would generate an amount of hydrogen that exceeds the flammability
limit), and the amount of time available after a LOCA or MSLB (should
one occur) for operator action to prevent hydrogen accumulation from
exceeding the flammability limit.
Required Action A.1 has been modified by a Note stating that the
provisions of LCO 3.0.4 are not applicable. As a result, a MODE change
is allowed when one hydrogen recombiner is inoperable. This allowance
is based on the availability of the other hydrogen recombiner, the small
probability of a LOCA or MSLB occurring (that would generate an amount
of hydrogen that exceeds the flammability limit), and the amount of time
available after a LOCA or MSLB (should one occur) for operator action to
prevent hydrogen accumulation from exceeding the flammability limit.
B.1 and B.2
- REVIEWER’S NOTE -
This Condition is only allowed for units with an alternate hydrogen control
system acceptable to the technical staff.
With two hydrogen recombiners inoperable, the ability to perform the
hydrogen control function via alternate capabilities must be verified by
administrative means within 1 hour. The alternate hydrogen control
capabilities are provided by [the containment Hydrogen Purge
System/hydrogen recombiner/Hydrogen Ignitor System/Hydrogen Mixing
System/Containment Air Dilution System/Containment Inerting System].
The 1 hour Completion Time allows a reasonable period of time to verify
that a loss of hydrogen control function does not exist.
- REVIEWER’S NOTE -
The following is to be used if a non-Technical Specification alternate
hydrogen control function is used to justify this Condition: In addition, the
alternate hydrogen control system capability must be verified every
12 hours thereafter to ensure its continued availability.
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Hydrogen Recombiners (Atmospheric and Dual)
B 3.6.8

BASE

ACTIONS\continued)

the hydrogen control
robability of the

If the inoperable h
OPERABLE status
be brought to a MODE\ which/the LCO does not apply. To achieve this
status, the plant must be\groyght to at least MODE 3 within 6 hours. The
allowed Completion Time Q¢6 hours is reasonable, based on operating
experience, to reach MO from full power conditions in an orderly
manner and without chgflenging plant systems.

SURVEILLANCE SR 3.6.8.1
REQUIREMENTS
Performance oj/a system functional teX for each hydrogen recombiner
ensures that fie recombiners are operatiQnal and can attain and sustain
the tempergfure necessary for hydrogen radcombination. In particular, this
SR requirgs verification that the minimum hegter sheath temperature
increasehb to > 700°F in < 90 minutes. After reaching 700°F, the power is
increaged to maximum for approximately 2 miniXes and verified to be
> 60/kW. Operating experience has shown that tNese components
usyally pass the Surveillance when performed at th& [18] month
equency. Therefore, the Frequency was conclude\to be acceptable
rom a reliability standpoint.

SR 3.6.8.2

This SR ensures that there are no physical problems that coul
recombiner operation. Since the recombiners are mechanically
they are not subject to mechanical failure. The only credible failur
involve loss of power, blockage of the internal flow path, missile impXct,
etc. A visual inspection is sufficient to determine abnormal conditions

OG STS B3.68-4 Rev. 2, 04/30/01
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Hydrogen Recombiners (Atmospheric and Dual)
B 3.6.8
BASES
CEOG STS B 3.6.8 - 4 Rev. 2, 04/30/01
[Both] the [initial] verification [and all subsequent verifications] may be
performed as an administrative check, by examining logs or other
information to determine the availability of the alternate hydrogen control
system. It does not mean to perform the Surveillances needed to
demonstrate OPERABILITY of the alternate hydrogen control system. If
the ability to perform the hydrogen control function is maintained,
continued operation is permitted with two hydrogen recombiners
inoperable for up to 7 days. Seven days is a reasonable time to allow two
hydrogen recombiners to be inoperable because the hydrogen control
function is maintained and because of the low probability of the
occurrence of a LOCA that would generate hydrogen in amounts capable
of exceeding the flammability limit.
C.1
If the inoperable hydrogen recombiner(s) cannot be restored to
OPERABLE status within the required Completion Time, the plant must
be brought to a MODE in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within 6 hours. The
allowed Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power conditions in an orderly
manner and without challenging plant systems.
SURVEILLANCE
REQUIREMENTS
SR 3.6.8.1
Performance of a system functional test for each hydrogen recombiner
ensures that the recombiners are operational and can attain and sustain
the temperature necessary for hydrogen recombination. In particular, this
SR requires verification that the minimum heater sheath temperature
increases to � 700�F in � 90 minutes. After reaching 700�F, the power is
increased to maximum for approximately 2 minutes and verified to be
� 60 kW. Operating experience has shown that these components
usually pass the Surveillance when performed at the [18] month
Frequency. Therefore, the Frequency was concluded to be acceptable
from a reliability standpoint.
SR 3.6.8.2
This SR ensures that there are no physical problems that could affect
recombiner operation. Since the recombiners are mechanically passive,
they are not subject to mechanical failure. The only credible failures
involve loss of power, blockage of the internal flow path, missile impact,
etc. A visual inspection is sufficient to determine abnormal conditions

Brian Mann

Brian Mann


TSTF-447. Rev. 1

Hydrogen Recombiners (Atmospheric and Dual)
B 3.6.8

BASES

SURVEILLANCE RgQUIREMENTS (continued)

thangould cause such failures. The [18] month Ex€quency for this

e of a resistance to ground test for each
gre are no detectable grounds in any

REFERENCES 10 CFR 50.44.
2. 10 CFR 50, Appendix A, GDC 41.

3. Regulatory Guide 1.7, Revision [1].
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SURVEILLANCE REQUIREMENTS (continued)
Hydrogen Recombiners (Atmospheric and Dual)
B 3.6.8
BASES
that could cause such failures. The [18] month Frequency for this
SR was developed considering that the incidence of hydrogen
recombiners failing the SR in the past is low.
SR 3.6.8.3
This SR requires performance of a resistance to ground test for each
heater phase to ensure that there are no detectable grounds in any
heater phase. This is accomplished by verifying that the resistance to
ground for any heater phase is � 10,000 ohms. The [18] month
Frequency for this SR was developed considering that the incidence of
hydrogen recombiners failing the SR in the past is low.
REFERENCES 1. 10 CFR 50.44.
2. 10 CFR 50, Appendix A, GDC 41.
3. Regulatory Guide 1.7, Revision [1].
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HMS (Atmospheric and Dual)
B 3.6.9

BASES

ACTIONS Al

With one HMS train inoperable, the inoperable train must be restored to
OPERABLE status within 30 days. The 30 day Completion Time is based
on the availability of the other HMS train, the small probability of a LOCA
or SLB occurring (that would generate an amount of hydrogen that
exceeds the flammability limit), the amount of time available after a LOCA
or SLB (should one occur) for operator action to prevent hydrogen
accumulation from exceeding the flammability limit, and the availability of

the i - Containment Spray System, Hydrogen Purge
System Jand-hydrogen-meniters: L,and

Required Action A.1 has been modified by a Note that states the
provisions of LCO 3.0.4 are not applicable. As a result, a MODE change
is allowed when one HMS train is inoperable. This allowance is based on
the availability of the other HMS train, the small probability of a LOCA or
SLB occurring (that would generate an amount of hydrogen that exceeds
the flammaubility limit), and the amount of time available after a LOCA or
SLB (should one occur) for operator action to prevent hydrogen
accumulation from exceeding the flammability limit.

B.1 and B.2

- REVIEWER’S NOTE -
This Condition is only allowed for units with an alternate hydrogen control
system acceptable to the technical staff.

With two HMS inoperable, the ability to perform the hydrogen control
function via alternate capabilities must be verified by administrative
means within 1 hour. The alternate hydrogen control capabilities are
provided by [the containment Hydrogen Purge System/hydregen
recembinerHydrogen Ignitor System/HMS/Containment Air Dilution
System/Containment Inerting System]. The 1 hour Completion Time
allows a reasonable period of time to verify that a loss of hydrogen
control function does not exist.

- REVIEWER’S NOTE -
The following is to be used if a non-Technical Specification alternate
hydrogen control function is used to justify this Condition. In addition, the
alternate hydrogen control system capability must be verified every
12 hours thereafter to ensure its continued availability.

CEOG STS B3.69-3 Rev. 2, 04/30/01
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Shield Building (Dual)

B 3.6.11
B 3.6 CONTAINMENT SYSTEMS
B 3.6.11 Shield Building (Dual)
BASES
BACKGROUND The shield building is a concrete structure that surrounds the steel

containment vessel. Between the containment vessel and the shield
building inner wall is an annular space that collects any containment
leakage that may occur following a loss of coolant accident (LOCA). This
space also allows for periodic inspection of the outer surface of the steel
containment vessel.

Following a LOCA, the Shield Building Exhaust Air Cleanup System
(SBEACS) establishes a negative pressure in the annulus between the
shield building and the steel containment vessel. Filters in the system
then control the release of radioactive contaminants to the environment.
3.6.8w6th%eSBEACS is provided in the Bases for
Specification 3-6-23; "Shield Building Exhaust Air Cleanup System
(SBEACS)." Shield building OPERABILITY is required to ensure
retention of primary containment leakage and proper operation of the

SBEACS.
APPLICABLE The design basis for shield building OPERABILITY is a large break
SAFETY LOCA. Maintaining shield building OPERABILITY ensures that the
ANALYSES release of radioactive material from the primary containment atmosphere

is restricted to those leakage paths and associated leakage rates
assumed in the accident analysis.

The shield building satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO Shield building OPERABILITY must be maintained to ensure proper
operation of the SBEACS and to limit radioactive leakage from the
containment to those paths and leakage rates assumed in the accident
analysis.

APPLICABILITY Maintaining shield building OPERABILITY prevents leakage of
radioactive material from the shield building. Radioactive material may
enter the shield building from the primary containment following a LOCA.
Therefore, shield building OPERABILITY is required in MODES 1, 2, 3,
and 4 when a main steam line break, LOCA, or control element assembly
ejection accident could release radioactive material to the primary
containment atmosphere.

CEOG STS B3.611-1 Rev. 2, 04/30/01
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SBEACS (Dual)
B 3-6-43
3.6.8

B 3.6 CONTAINMENT SYSTEMS

B 3633  Shield Building Exhaust Air Cleanup System (SBEACS) (Dual)
3.6.8

BASES

BACKGROUND The SBEACS is required by 10 CFR 50, Appendix A, GDC 41,
"Containment Atmosphere Cleanup" (Ref. 1), to ensure that radioactive
material leaking from the primary containment of a dual containment into
the shield building (secondary containment) following a Design Basis
Accident are filtered and adsorbed prior to exhausting to the environment.

The containment has a secondary containment, the shield building, which
is a concrete structure that surrounds the steel primary containment
vessel. Between the containment vessel and the shield building inner
wall is an annular space that collects any containment leakage that may
occur following a loss of coolant accident (LOCA). This space also
allows for periodic inspection of the outer surface of the steel
containment vessel.

Following a LOCA, the SBEACS establishes a negative pressure in the
annulus between the shield building and the steel containment vessel.
Filters in the system then control the release of radioactive contaminants
to the environment. Shield building OPERABILITY is required to ensure
retention of primary containment leakage and proper operation of the
SBEACS.

The SBEACS consists of two separate and redundant trains. Each train
includes a heater, cooling coils, a prefilter, a moisture separator, a high
efficiency particulate air (HEPA) filter, an activated charcoal adsorber
section for removal of radioiodines, and a fan. Ductwork, valves and/or
dampers, and instrumentation also form part of the system. The moisture
separators function to reduce the moisture content of the airstream. A
second bank of HEPA filters follows the adsorber section to collect
carbon fines and provide backup in case of failure of the main HEPA filter
bank. Only the upstream HEPA filter and the charcoal adsorber section
are credited in the analysis. The system initiates and maintains a
negative air pressure in the shield building by means of filtered exhaust
ventilation of the shield building following receipt of a safety injection
actuation signal (SIAS). The system is described in Reference 2.

The prefilters remove any large particles in the air, and the moisture
separators remove any entrained water droplets present, to prevent
excessive loading of the HEPA filters and charcoal adsorbers. Heaters
may be included to reduce the relative humidity of the airstream on
systems operating in high humidity. Continuous operation of each train

CEOG STS B3.613-1 Rev. 2, 04/30/01
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SBEACS (Dual)
B 3-6-43

3.6.8

BASES

BACKGROUND (continued)

for at least 10 hours per month with heaters on reduces moisture buildup
on the HEPA filters and adsorbers. [The cooling coils cool the air to keep
the charcoal beds from becoming too hot due to absorption of fission
products.]

During normal operation, the Shield Building Cooling System is aligned to
bypass the SBEACS HEPA filters and charcoal adsorbers. For SBEACS
operation following a DBA, however, the bypass dampers automatically
reposition to draw the air through the filters and adsorbers.

The SBEACS reduces the radioactive content in the shield building
atmosphere following a DBA. Loss of the SBEACS could cause site
boundary doses, in the event of a DBA, to exceed the values given in the
licensing basis.

APPLICABLE The SBEACS design basis is established by the consequences of the
SAFETY limiting DBA, which is a LOCA. The accident analysis (Ref. 3) assumes
ANALYSES that only one train of the SBEACS is functional due to a single failure that

disables the other train. The accident analysis accounts for the reduction
in airborne radioactive material provided by the remaining one train of this
filtration system. The amount of fission products available for release
from containment is determined for a LOCA.

The modeled SBEACS actuation in the safety analysis is based on a
worst case response time associated with exceeding an SIAS. The total
response time from exceeding the signal setpoint to attaining the
negative pressure of [> 0.25] inch water gauge in the shield building is

[1 minute]. This response time is composed of signal delay, diesel
generator startup and sequencing time, system startup time, and time for
the system to attain the required pressure after starting.

The SBEACS satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO In the event of a DBA, one SBEACS train is required to provide the
minimum particulate iodine removal assumed in the safety analysis. Two
trains of the SBEACS must be OPERABLE to ensure that at least one
train will operate, assuming that the other train is disabled by a single
active failure.

CEOG STS B3.6.13-2 Rev. 2, 04/30/01
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SBEACS (Dual)
B 3-6-43
3.6.8

BASES

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could lead to fission product release to
containment that leaks to the shield building. The large break LOCA, on
which this system’s design is based, is a full power event. Less severe
LOCAs and leakage still require the system to be OPERABLE throughout
these MODES. The probability and severity of a LOCA decrease as core
power and Reactor Coolant System pressure decrease. With the reactor
shut down, the probability of release of radioactivity resulting from such
an accident is low.

In MODES 5 and 6, the probability and consequences of a DBA are low
due to the pressure and temperature limitations in these MODES. Under
these conditions, the Filtration System is not required to be OPERABLE.

ACTIONS Al

With one SBEACS train inoperable, the inoperable train must be restored
to OPERABLE status within 7 days. The components in this degraded
condition are capable of providing 100% of the iodine removal needs
after a DBA. The 7 day Completion Time is based on consideration of
such factors as the availability of the OPERABLE redundant SBEACS
train and the low probability of a DBA occurring during this period.

B.1 and B.2

If the SBEACS train cannot be restored to OPERABLE status within the
required Completion Time, the plant must be brought to a MODE in which
the LCO does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 6 hours and to MODE 5 within

36 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions from full
power conditions in an orderly manner and without challenging plant
systems.

SURVEILLANCE SR 36431 3681

REQUIREMENTS
Operating each SBEACS train for > 15 minutes ensures that all trains are
OPERABLE and that all associated controls are functioning properly. It
also ensures that blockage, fan or motor failure, or excessive vibration
can be detected for corrective action. For systems with heaters,
operation with the heaters on (automatic heater cycling to maintain
temperature) for > 10 continuous hours eliminates moisture on the
adsorbers and HEPA filters. Experience from filter testing at operating
units indicates that the 10 hour period is adequate for moisture
elimination on the adsorbers and HEPA filters. The 31 day Frequency

CEOG STS B3.6.13-3 Rev. 2, 04/30/01
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SBEACS (Dual)
B 3-6-43

3.6.8

BASES

SURVEILLANCE REQUIREMENTS (continued)

was developed considering the known reliability of fan motors and
controls, the two train redundancy available, and the iodine removal
capability of the Containment Spray System.

SR 3.6132 3682

This SR verifies that the required SBEACS filter testing is performed in
accordance with the Ventilation Filter Testing Program (VFTP). The
VFTP includes testing of HEPA filter performance, charcoal adsorber
efficiency, minimum system flow rate, and the physical properties of the
activated charcoal (general use and following specific operations).
Specific test frequencies and additional information are discussed in
detail in the VFTP.

SR 3.6:43.3 3683

The automatic startup ensures that each SBEACS train responds
properly. The [18] month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant outage and
the potential for an unplanned transient if the Surveillance were
performed with the reactor at power. Operating experience has shown
that these components usually pass the Surveillance when performed at
the [18] month Frequency. Therefore, the Frequency was concluded to
be acceptable from a reliability standpoint. Furthermore, the SR interval
was developed considering that the SBEACS equipment OPERABILITY
is demonstrated at a 31 day Frequency by SR 3633+ 3481

[ SR 36334 3.6.84

The filter bypass dampers are tested to verify OPERABILITY. The
dampers are in the bypass position during normal operation and must
reposition for accident operation to draw air through the filters. The

[18] month Frequency is considered to be acceptable based on the
damper reliability and design, the mild environmental conditions in the
vicinity of the dampers, and the fact that operating experience has shown
that the dampers usually pass the Surveillance when performed at the
[18] month Frequency. ]

SR 3634356 3685

The SBEACS train flow rate is verified > [ ] ¢fm to ensure that the flow
rate is adequate to "pull down" the shield building pressure as required.
This test also will verify the proper functioning of the fans, dampers,

CEOG STS B3.6.13-4 Rev. 2, 04/30/01
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SBEACS (Dual)
B2613
3.6.8

BASES

SURVEILLANCE REQUIREMENTS (continued)

filters, absorbers, etc., when this SR is performed in conjunction with
SR 3.6.11.4.

The [18] month on a STAGGERED TEST BASIS Frequency is consistent
with the Regulatory Guide 1.52 (Ref. 4) guidance.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 41.
2. FSAR, Section|[ ].
3. FSAR, Section|[ ].

4. Regulatory Guide 1.52, Revision [2].
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PAM Instrumentation

3.33.1
3.3 INSTRUMENTATION
3.3.3.1 Post Accident Monitoring (PAM) Instrumentation
LCO 3.3.3.1 The PAM instrumentation for each Function in Table 3.3.3.1-1 shall be
OPERABLE.
APPLICABILITY: MODES 1 and 2.
ACTIONS
- .NoTES-
1. LCO 3.0.4is not applicable.
2. Separate Condition entry is allowed for each Function.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions Al Restore required channel 30 days
with one required to OPERABLE status.

channel inoperable.

B. Required Action and B.1 Initiate action in Immediately
associated Completion accordance with
Time of Condition A not Specification 5.6.7.
met.
C. Restore one required 7 days
channel to OPERABLE
status.

One or more Functions
with two required
channels inoperable.

itor-of I N itor-of I

BWR/4 STS 3331-1 Rev. 2, 04/30/01
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inoperable.
D.1 Restore one [required
hydrogen monitor] channel
to OPERABLE status.
72 hours
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PAM Instrumentation

3.3.3.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
D. E: Required Action and E1l Enter the Condition Immediately
associated Completion D. referenced in
Time of Condition C e+bB Table 3.3.3.1-1 for the
not met. channel.
E. K Asrequired by Required | F1 Be in MODE 3. 12 hours
Action E4and E.
referenced in_—D.1
Table 3.3.3.1-1.
F. &:[ As required by Required | &:1 Initiate action in Immediately ]
Action Eg-and F. accordance with
referen{i:‘%[)'1 Specification 5.6.7.
Table 3.3.3.1-1.
SURVEILLANCE REQUIREMENTS
- NOTE -
These SRs apply to each Function in Table 3.3.3.1-1.
SURVEILLANCE FREQUENCY
SR 3.3.3.1.1 Perform CHANNEL CHECK. 31 days
SR 3.3.3.1.2 Perform CHANNEL CALIBRATION. [18] months

BWR/4 STS 3.331-2 Rev. 2, 04/30/01
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PAM Instrumentation

3.3.31
Table 3.3.3.1-1 (page 1 of 1)
Post Accident Monitoring Instrumentation
CONDITIONS
REFERENCED
REQUIRED FROM REQUIRED
FUNCTION CHANNELS ACTION B+ D.1

1. Reactor Steam Dome Pressure 2 FE
2. Reactor Vessel Water Level 2 FE
3. Suppression Pool Water Level 2 FE
4. Drywell Pressure 2 FE
5. Primary Containment Area Radiation 2 [ElF

[6. Drywell Sump Level 2 FIE

[ 7. Drywell Drain Sump Level 2 F1E
8. Penetration Flow Path PCIV Position 2 per pene}r?}gon flow FE

path® ®)
9. Wide Range Neutron Flux 2 FE
B = e e T 2 E

11. \/UIII.(A.;IIIIICIIL : :2 & \Jz Ll IﬂlyLCl 2 h
"10. 22, Primary Containment Pressure 2 FE
11. 43: [Relief Valve Discharge Location] Suppression Pool 20 FE

Water Temperature

(&) Not required for isolation valves whose associated penetration flow path is isolated by at least one closed and
deactivated automatic valve, closed manual valve, blind flange, or check valve with flow through the valve
secured.

(b) Only one position indication channel is required for penetration flow paths with only one installed control room
indication channel.

(c) Monitoring each [relief valve discharge location].

- REVIEWER'S NOTE -
Table 3.3.3.1-1 shall be amended for each plant as necessary to list:
1. All Regulatory Guide 1.97, Type A instruments and
2. All Regulatory Guide 1.97, Category 1, non-Type A instruments specified in the plant’s Regulatory Guide 1.97,
Safety Evaluation Report.

BWR/4 STS 3.331-3 Rev. 2, 04/30/01
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Primary Containment Hydrogen Recombiners
3.6.3.1
3.6 CONTAINMENT SYSTEMS
.1 Primary Containment Hydrogen Recombiners (if permanently installed)
Two primary containment hydrogen recombiners shall be OBERABLE.
APPLICABILITY: MODES 1 and 2.
ACTIONS
CONDITION REQUIRED ACTION/ COMPLETION TIME
A. One primary 1 e
containment hydrogen - NO -
recombiner inoperable. LCO 3.0.4 ighot
applicable
Ragtofe primary 30 days
copsinment hydrogen
rgComNjner to OPERABLE
Status.
B. [ Two primary B. Verify by adnmNQistrative 1 hour
containment hydrogen means that the Rydrogen
recombiners inoperable. control function is AND
maintained.
Once per 12 hours
thereafter
AND
B.2 Restore one primary 7 ds ]
containment hydrogen
recombiner to OPERABLE
status.
C. ARequired Action and C.1 Be in MODE 3. 12 hours
associated Completion
Time not met.
BWR/4 STS 3631-1 Rev. 2, 04/30/01



Brian Mann
Primary Containment Hydrogen Recombiners
3.6.3.1
3.6 CONTAINMENT SYSTEMS
3.6.3.1 Primary Containment Hydrogen Recombiners (if permanently installed)
LCO 3.6.3.1 Two primary containment hydrogen recombiners shall be OPERABLE.
APPLICABILITY: MODES 1 and 2.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One primary
containment hydrogen
recombiner inoperable.
A.1
- NOTE -
LCO 3.0.4 is not
applicable.
Restore primary
containment hydrogen
recombiner to OPERABLE
status.
30 days
B. [ Two primary
containment hydrogen
recombiners inoperable.
B.1 Verify by administrative
means that the hydrogen
control function is
maintained.
AND
1 hour
AND
Once per 12 hours
thereafter
B.2 Restore one primary
containment hydrogen
recombiner to OPERABLE
status.
7 days ]
C. Required Action and
associated Completion
Time not met.
C.1 Be in MODE 3. 12 hours

Brian Mann
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SURVEIL CE REQUIREMENTS

Primary Containment Hydrogen Recombiners

\ SURVEILLANCE

7

/ FREQUENCY

SR 3.6.3.1.1

[18] months

SR 3.6.3.1.2

[18] months

SR 3.6.3.1.3 Mesistance to ground test for eac ater [18] months
se.

BWR/4 STS

3.6.31-2 Rev. 2, 04/30/01
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Primary Containment Hydrogen Recombiners
3.6.3.1
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.6.3.1.1 Perform a system functional test for each primary
containment hydrogen recombiner.
[18] months
SR 3.6.3.1.2 Visually examine each primary containment hydrogen
recombiner enclosure and verify there is no evidence
of abnormal conditions.
[18] months
SR 3.6.3.1.3 Perform a resistance to ground test for each heater
phase.
[18] months
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[Drywell Cooling System Fans]

3.6.3.1

3.6 CONTAINMENT SYSTEMS

36-3-2 [Drywell Cooling System Fans]
3.6.3.1

LCO 3632 Two [drywell cooling system fans] shall be OPERABLE.
3.6.3.1

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One [required] [drywell O

cooling system fan] - NOTE -
inoperable. LCO 3.0.4 is not

applicable.

Restore [required] [drywell | 30 days
cooling system fan] to
OPERABLE status.

B. Two [required] [drywell B.1 Verify by administrative 1 hour
cooling system fans] means that the hydrogen
inoperable. control function is AND
maintained.
Once per 12 hours
thereafter
AND
B.2 Restore one [required] 7 days
[drywell cooling system
fan] to OPERABLE status.
C. Required Action and C.l1 Be in MODE 3. 12 hours

Associated Completion
Time not met.

BWR/4 STS 3.6.32-1 Rev. 2, 04/30/01
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[Drywell Cooling System Fans]

3.6.3.1
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 36321 Operate each [required] [drywell cooling system fan] 92 days
36311 for > [15] minutes.
SR 36322 [ Verify each [required] [drywell cooling system fan] [18] months ]
3.6.3.1.2 flow rate is > [500] scfm.
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Primary Containment Oxygen Concentration

3.6.3.2
3.6 CONTAINMENT SYSTEMS
36-3-3 Primary Containment Oxygen Concentration
3.6.3.2
LCO 3633 The primary containment oxygen concentration shall be < 4.0 volume

3.6.3.2 percent.

APPLICABILITY: MODE 1 during the time period:

a. From [24] hours after THERMAL POWER is > [15]% RTP following
startup, to

b. [24] hours prior to reducing THERMAL POWER to < [15]% RTP
prior to the next scheduled reactor shutdown.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. Primary containment A.l Restore oxygen 24 hours
oxygen concentration concentration to within
not within limit. limit.
B. Required Action and B.1 Reduce THERMAL 8 hours
associated Completion POWER to < [15]% RTP.
Time not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 363342 Verify primary containment oxygen concentration is 7 days
3.6.3.2.1 within limits.

BWR/4 STS 3.6.33-1 Rev. 2, 04/30/01
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3.6 CONTAINMENT SYSTEMS

3634 Containment Atmosphere Dilution (CAD) System

3.6.3.3

LCO 3634
3.6.3.3

APPLICABILITY:

MODES 1 and 2.

Two CAD subsystems shall be OPERABLE.

TSTF-447, Rev.

CAD System

3.6.3.3

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One CAD subsystem R
inoperable. - NOTE -
LCO 3.0.4 is not
applicable.
Restore CAD subsystem 30 days
to OPERABLE status.
B. [ Two CAD subsystems B.1 Verify by administrative 1 hour
inoperable. means that the hydrogen
control function is AND
maintained.
Once per 12 hours
thereafter
AND
B.2 Restore one CAD 7 days |
subsystem to OPERABLE
status.
C. Required Action and C.l1 Be in MODE 3. 12 hours
associated Completion
Time not met.
BWR/4 STS 3.634-1 Rev. 2, 04/30/01
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CAD System
3.6.3.3
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 363441 Verify > [4350] gal of liquid nitrogen are contained in | 31 days
3.6.3.3.1 the CAD System.
SR 36342 Verify each CAD subsystem manual, power 31 days
36.3.3.2 operated, and automatic valve in the flow path that is

not locked, sealed, or otherwise secured in position is
in the correct position or can be aligned to the correct
position.

BWR/4 STS 3.6.34-2 Rev. 2, 04/30/01
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Reporting Requirements
5.6

5.6 Reporting Requirements

5.6.6 RCS PRESSURE AND TEMPERATURE LIMITS REPORT (continued)

- REVIEWER’S NOTE -
The methodology for the calculation of the P-T limits for NRC approval should
include the following provisions:

1. The methodology shall describe how the neutron fluence is calculated
(reference new Regulatory Guide when issued).

2. The Reactor Vessel Material Surveillance Program shall comply with
Appendix H to 10 CFR 50. The reactor vessel material irradiation
surveillance specimen removal schedule shall be provided, along with how
the specimen examinations shall be used to update the PTLR curves.

3. Low Temperature Overpressure Protection (LTOP) System lift setting limits
for the Power Operated Relief Valves (PORVSs), developed using NRC-
approved methodologies may be included in the PTLR.

4. The adjusted reference temperature (ART) for each reactor beltline material
shall be calculated, accounting for radiation embrittlement, in accordance
with Regulatory Guide 1.99, Revision 2.

5. The limiting ART shall be incorporated into the calculation of the pressure
and temperature limit curves in accordance with NUREG-0800 Standard
Review Plan 5.3.2, Pressure-Temperature Limits.

6. The minimum temperature requirements of Appendix G to 10 CFR Part 50
shall be incorporated into the pressure and temperature limit curves.

7. Licensees who have removed two or more capsules should compare for
each surveillance material the measured increase in reference temperature
(RTyp7) to the predicted increase in RT,r; where the predicted increase in
RT,p7 IS based on the mean shift in RT,p plus the two standard deviation
value (20,) specified in Regulatory Guide 1.99, Revision 2. If the measured
value exceeds the predicted value (increase RT,y; + 20,), the licensee
should provide a supplement to the PTLR to demonstrate how the results
affect the approved methodology.

5.6.7 Post Accident Monitoring Report

When a report is required by Condition B or & of LCO 3.3.[3.1], "Post Accident
Monitoring (PAM) Instrumentation,” a report shall be submitted within the
following 14 days. The report shall outline the preplanned alternate method of

BWR/4 STS 56-4 Rev. 2.1, 03/21/02
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PAM Instrumentation
B 3.3.31

BASES

LCO (continued)

indication to be OPERABLE. This is sufficient to redundantly verify the
isolation status of each isolable penetration via indicated status of the
active valve, as applicable, and prior knowledge of passive valve or
system boundary status. If a penetration flow path is isolated, position
indication for the PCIV(s) in the associated penetration flow path is not
needed to determine status. Therefore, the position indication for valves
in an isolated penetration flow path is not required to be OPERABLE.
Each penetration is treated separately and each penetration flow path is
considered a separate function. Therefore, separate Condition entry is
allowed for each inoperable penetration flow path.

[ For this plant, the PCIV position PAM instrumentation consists of the
following: ]

9. Wide Range Neutron Flux

Wide range neutron flux is a Category | variable provided to verify reactor
shutdown. [For this plant, the wide range neutron flux PAM
instrumentation consists of the following:]

\N.‘ﬂ\Drvwell and Containment Hydrogen and Oxygen Analvzers/I

rogen and oxygen rs are Category |
instruments provided to detect or oxygen concentration
conditions that represent a pg iament breach. This
variable is also im n verifying the adequacy itjgating actions.
[For this ~the drywell and containment hydrogen and ox
ers PAM instrumentation consists of the following:]

Drywell and containm

10. 32 Primary Containment Pressure

Primary containment pressure is a Category | variable provided to verify
RCS and containment integrity and to verify the effectiveness of ECCS
actions taken to prevent containment breach. Two wide range primary
containment pressure signals are transmitted from separate pressure
transmitters and are continuously recorded and displayed on two control
room recorders. These recorders are the primary indication used by the
operator during an accident. Therefore, the PAM Specification deals
specifically with this portion of the instrument channel.

BWR/4 STS B3331-5 Rev. 2.1, 03/27/02
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PAM Instrumentation
B 3.3.31

BASES

LCO (continued)

11. 13- Suppression Pool Water Temperature

Suppression pool water temperature is a Category | variable provided to
detect a condition that could potentially lead to containment breach and
to verify the effectiveness of ECCS actions taken to prevent containment
breach. The suppression pool water temperature instrumentation allows
operators to detect trends in suppression pool water temperature in
sufficient time to take action to prevent steam quenching vibrations in the
suppression pool. Twenty-four temperature sensors are arranged in six
groups of four independent and redundant channels, located such that
there is a group of sensors within a 30 ft line of sight of each relief valve
discharge location.

Thus, six groups of sensors are sufficient to monitor each relief valve
discharge location. Each group of four sensors includes two sensors for
normal suppression pool temperature monitoring and two sensors for
PAM. The outputs for the PAM sensors are recorded on four
independent recorders in the control room (channels A and C are
redundant to channels B and D, respectively). All four of these recorders
must be OPERABLE to furnish two channels of PAM indication for each
of the relief valve discharge locations. These recorders are the primary
indication used by the operator during an accident. Therefore, the PAM
Specification deals specifically with this portion of the instrument
channels. Each suppression pool water temperature [relief valve
discharge location] is treated separately and each [relief valve discharge
location] is considered to be a separate function. Therefore, separate
Condition entry is allowed for each inoperable [relief valve discharge
location.]

APPLICABILITY The PAM instrumentation LCO is applicable in MODES 1 and 2. These
variables are related to the diagnosis and preplanned actions required to
mitigate DBAs. The applicable DBAs are assumed to occur in MODES 1
and 2. In MODES 3, 4, and 5, plant conditions are such that the
likelihood of an event that would require PAM instrumentation is
extremely low; therefore, PAM instrumentation is not required to be
OPERABLE in these MODES.

ACTIONS Note 1 has been added to the ACTIONS to exclude the MODE change
restriction of LCO 3.0.4. This exception allows entry into the applicable
MODE while relying on the ACTIONS even though the ACTIONS may
eventually require plant shutdown. This exception is acceptable due to
the passive function of the instruments, the operator’s ability to diagnose

BWR/4 STS B3.331-6 Rev. 2.1, 03/27/02
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PAM Instrumentation
B 3.3.31

BASES

ACTIONS (continued)
Cil

When one or more Functions have two required channels that are
inoperable (i.e., two channels inoperable in the same Function), one
channel in the Function should be restored to OPERABLE status within
7 days. The Completion Time of 7 days is based on the relatively low
probability of an event requiring PAM instrument operation and the
availability of alternate means to obtain the required information.
Continuous operation with two required channels inoperable in a Function
is not acceptable because the alternate indications may not fully meet all
performance qualification requirements applied to the PAM
instrumentation. Therefore, requiring restoration of one inoperable
channel of the Function limits the risk that the PAM Function will be in a

degraded condltlon should an acudent occur. Geﬂdmen—ers—memﬁed—by

- REVIEWER’S NOTE -
Implementatiom™s{ NEDO-32991, Revision 0, "Regulatoryf&elaxation For
BWR Post Accidentsampling Stations (PASS)," angAfie associated NRC
Safety Evaluation dated e 12, 2001, allows g#fer core damage
assessment capabilities in liewf the Post Ae€ident Sampling System.

When two hydrogen monitor charyéls &g inoperable, one hydrogen
monitor channel must be restgred to OPER™RLE status within 72 hours.
The 72 hour Completion Ji#he is based on the [dwprobability of the
occurrence of a LOCgethat would generate hydrogePNg amounts capable
of exceeding the #&mmability limit; the length of time aftéW{he event that
operator actjef! would be required to prevent hydrogen accurmslation from
exceedipd this limit; and the availability of the hydrogen recombin®kg, the
Hygeggen Purge System, and [the Post Accident Sampling System or
gfther core damage assessment capabilities.]

El EZ

This Required Action directs entry into the appropriate Condition
referenced in Table 3.3.3.1-1. The applicable Condition referenced in the
Table is Function dependent. Each time an inoperable channel has not

met ary Required Action of Condition C erBas-applicable; and the
the

BWR/4 STS B3331-8 Rev. 2.1, 03/27/02
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Implementation of NEDO-32991, Revision 0, "Regulatory Relaxation For
BWR Post Accident Sampling Stations (PASS)," and the associated NRC
Safety Evaluation dated June 12, 2001, allows other core damage
assessment capabilities in lieu of the Post Accident Sampling System.
When two hydrogen monitor channels are inoperable, one hydrogen
monitor channel must be restored to OPERABLE status within 72 hours.
The 72 hour Completion Time is based on the low probability of the
occurrence of a LOCA that would generate hydrogen in amounts capable
of exceeding the flammability limit; the length of time after the event that
operator action would be required to prevent hydrogen accumulation from
exceeding this limit; and the availability of the hydrogen recombiners, the
Hydrogen Purge System, and [the Post Accident Sampling System or
other core damage assessment capabilities.]
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PAM Instrumentation
B 3.3.31

BASES

ACTIONS (continued) b

associated Completion Time has expired, Condition & is entered for that
channel and provides for transfer to the appropriate subsequent
Condition.

E1
the
For the majority of Functions in Table 3.3.3.1-1, if any w .
and associated Completion Time of Condition C e+B afé not met, the IS
plant must be brought to a MODE in which the LCO.not apply. T
achieve this status, the plant must be brought to at least MODE 3 within does
12 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions from full
power conditions in an orderly manner and without challenging plant

systems.

F1 &%
Since alternate means of monitoring primary containment area radiation
have been developed and tested, the Required Action is not to shut down
the plant, but rather to follow the directions of Specification 5.6.7. These
alternate means may be temporarily installed if the normal PAM channel
cannot be restored to OPERABLE status within the allotted time. The
report provided to the NRC should discuss the alternate means used,
describe the degree to which the alternate means are equivalent to the
installed PAM channels, justify the areas in which they are not equivalent,
and provide a schedule for restoring the normal PAM channels.

SURVEILLANCE The following SRs apply to each PAM instrumentation Functionin
REQUIREMENTS  Table 3.3.3.1-1.

SR 3.3.3.1.1

Performance of the CHANNEL CHECK once every 31 days ensures that
a gross failure of instrumentation has not occurred. A CHANNEL CHECK
is normally a comparison of the parameter indicated on one channel
against a similar parameter on other channels. It is based on the
assumption that instrument channels monitoring the same parameter
should read approximately the same value. Significant deviations
between instrument channels could be an indication of excessive
instrument drift in one of the channels or something even more serious.

A CHANNEL CHECK will detect gross channel failure; thus, it is key to
verifying the instrumentation continues to operate properly between each

BWR/4 STS B3331-9 Rev. 2.1, 03/27/02
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Primary Containment Hydrogen Recombiners
B 3.6.3.1

3.6 CONTAINMENT SYSTEMS

X5.3.1 Primary Containment Hydrogen Recombiners

BASES

BACKGROUNYQ The primary containment hydrogen recombiner eliminatgs the potential
breach of primary containment due to a hydrogen oxygen reaction and is
part of combustible gas control required by 10 CFR $0.44, "Standards for
Combustible Gas Control Systems in Light-Water/£Looled Reactors"

Ref. 1), and GDC 41, "Containment Atmospherg Cleanup” (Ref. 2). The
pNXnary containment hydrogen recombiner is y£quired to reduce the
hya\gen concentration in the primary contgfiment following a loss of
coolaN accident (LOCA). The primary coptainment hydrogen recombiner
accompshes this by recombining hydrogen and oxygen to form water
vapor. TN vapor remains in the primgfy containment, thus eliminating
any discharye to the environment. Jhe primary containment hydrogen
recombiner is\nanually initiated sigfce flammability limits would not be
reached until se\eral days after £ Design Basis Accident (DBA).

The primary contaifnent hygitogen recombiner functions to maintain the
hydrogen gas concemNyatigh within the containment at or below the
flammability limit of 4.0N4lume percent (v/o) following a postulated
LOCA. ltis fully redundaxt and consists of two 100% capacity
subsystems. Each gfimary\containment hydrogen recombiner consists of
an enclosed blowey assembl\ heater section, reaction chamber, direct
contact water spyy gas cooler\water separator, and associated piping,
valves, and ingffuments. The priNary containment hydrogen recombiner
will be manugly initiated from the Main control room when the hydrogen
gas concepfration in the primary coninment reaches [3.3] v/o. When
the primgfy containment is inerted (oxygen concentration < 4.0 v/o), the
primary/containment hydrogen recombindy will only function until the
oxyggh is used up (2.0 v/o hydrogen combXies with 1.0 v/o oxygen). Two
regdmbiners are provided to meet the requirdment for redundancy and
iflependence. Each recombiner is powered f\m a separate Engineered

afety Feature bus and is provided with separat&\power panel and
control panel.

The process gas circulating through the heater, the reagction chamber,
and the cooler is automatically regulated to [150] scfm b\ the use of an
orifice plate installed in the cooler. The process gas is heXed to
[1200]°F. The hydrogen and oxygen gases are recombined\pto water
vapor, which is then condensed in the water spray gas cooler Ny the
associated residual heat removal subsystem and discharged wit some
of the effluent process gas to the suppression chamber. The majity of
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B 3.6 CONTAINMENT SYSTEMS
B 3.6.3.1 Primary Containment Hydrogen Recombiners
BASES
BACKGROUND The primary containment hydrogen recombiner eliminates the potential
breach of primary containment due to a hydrogen oxygen reaction and is
part of combustible gas control required by 10 CFR 50.44, "Standards for
Combustible Gas Control Systems in Light-Water-Cooled Reactors"
(Ref. 1), and GDC 41, "Containment Atmosphere Cleanup" (Ref. 2). The
primary containment hydrogen recombiner is required to reduce the
hydrogen concentration in the primary containment following a loss of
coolant accident (LOCA). The primary containment hydrogen recombiner
accomplishes this by recombining hydrogen and oxygen to form water
vapor. The vapor remains in the primary containment, thus eliminating
any discharge to the environment. The primary containment hydrogen
recombiner is manually initiated since flammability limits would not be
reached until several days after a Design Basis Accident (DBA).
The primary containment hydrogen recombiner functions to maintain the
hydrogen gas concentration within the containment at or below the
flammability limit of 4.0 volume percent (v/o) following a postulated
LOCA. It is fully redundant and consists of two 100% capacity
subsystems. Each primary containment hydrogen recombiner consists of
an enclosed blower assembly, heater section, reaction chamber, direct
contact water spray gas cooler, water separator, and associated piping,
valves, and instruments. The primary containment hydrogen recombiner
will be manually initiated from the main control room when the hydrogen
gas concentration in the primary containment reaches [3.3] v/o. When
the primary containment is inerted (oxygen concentration < 4.0 v/o), the
primary containment hydrogen recombiner will only function until the
oxygen is used up (2.0 v/o hydrogen combines with 1.0 v/o oxygen). Two
recombiners are provided to meet the requirement for redundancy and
independence. Each recombiner is powered from a separate Engineered
Safety Feature bus and is provided with separate power panel and
control panel.
The process gas circulating through the heater, the reaction chamber,
and the cooler is automatically regulated to [150] scfm by the use of an
orifice plate installed in the cooler. The process gas is heated to
[1200]�F. The hydrogen and oxygen gases are recombined into water
vapor, which is then condensed in the water spray gas cooler by the
associated residual heat removal subsystem and discharged with some
of the effluent process gas to the suppression chamber. The majority of
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Primary Containment Hydrogen Recombiners
B 3.6.3.1

SES

BACKGROUND (continued)

the cooled, effluent process gas is mixed with the incoming prgcess gas
to dilute the incoming gas prior to the mixture entering the hgfater section.

APPLICABLE
SAFETY
ANALYSES

The primary containment hydrogen recombiner provideg the capability of
controlling the bulk hydrogen concentration in primary/containment to
less than the lower flammable concentration of 4.0 y/o following a DBA.
This control would prevent a primary containmentAvide hydrogen burn,
us ensuring that pressure and temperature cgAditions assumed in the
lysis are not exceeded. The limiting DBA €lative to hydrogen
genyration is a LOCA.

Hydrog
result of

may accumulate in primary cghtainment following a LOCA as a

a. A metal Yfeam reaction betweg€n the zirconium fuel rod cladding and
the reactoNcoolant or

b. Radiolytic decympositigff of water in the Reactor Coolant System.

To evaluate the potent
containment following
a function of time foll
recommended by B&ference\3 are used to maximize the amount of
hydrogen calcul

or hydrogen accumulation in primary
OCA, the hydrogen generation is calculated as

LCO wo primary containment hydrogen recombiners\nust be OPERABLE.
This ensures operation of at least one primary corfginment hydrogen
recombiner subsystem in the event of a worst case §ngle active failure.

Operation with at least one primary containment hydrogd&p recombiner
subsystem ensures that the post-LOCA hydrogen concenXation can be
prevented from exceeding the flammability limit.

BWR/4 STS B3.631-2 Rev. 2, 04/30/
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the cooled, effluent process gas is mixed with the incoming process gas
to dilute the incoming gas prior to the mixture entering the heater section.
APPLICABLE
SAFETY
ANALYSES
The primary containment hydrogen recombiner provides the capability of
controlling the bulk hydrogen concentration in primary containment to
less than the lower flammable concentration of 4.0 v/o following a DBA.
This control would prevent a primary containment wide hydrogen burn,
thus ensuring that pressure and temperature conditions assumed in the
analysis are not exceeded. The limiting DBA relative to hydrogen
generation is a LOCA.
Hydrogen may accumulate in primary containment following a LOCA as a
result of either:
a. A metal steam reaction between the zirconium fuel rod cladding and
the reactor coolant or
b. Radiolytic decomposition of water in the Reactor Coolant System.
To evaluate the potential for hydrogen accumulation in primary
containment following a LOCA, the hydrogen generation is calculated as
a function of time following the initiation of the accident. Assumptions
recommended by Reference 3 are used to maximize the amount of
hydrogen calculated.
The calculation confirms that when the mitigating systems are actuated in
accordance with emergency procedures, the peak hydrogen
concentration in the primary containment is < 4.0 v/o (Ref. 4).
The primary containment hydrogen recombiners satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).
LCO Two primary containment hydrogen recombiners must be OPERABLE.
This ensures operation of at least one primary containment hydrogen
recombiner subsystem in the event of a worst case single active failure.
Operation with at least one primary containment hydrogen recombiner
subsystem ensures that the post-LOCA hydrogen concentration can be
prevented from exceeding the flammability limit.
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APPLICARILITY

In MODES 1 and 2, the two primary containment hydrogen recomifners
are required to control the hydrogen concentration within primar
containment below its flammability limit of 4.0 v/o following a L@CA,
assuming a worst case single failure.

In MODE 3, both the hydrogen production rate and the tgfal hydrogen
roduced after a LOCA would be less than that calculayéd for the DBA
CA. Also, because of the limited time in this MODJ, the probability of
an\accident requiring the primary containment hydrggen recombiner is
low.\T herefore, the primary containment hydrogef recombiner is not

Therefore, th
in these MOD

rimary containment hydgdgen recombiner is not required

ACTIONS

With one primary contalmen
inoperable recombiner m

ydrogen recombiner inoperable, the

e restored to OPERABLE status within

30 days. In this Condition/Xe remaining OPERABLE recombiner is
adequate to perform theiydrggen control function. However, the overall
reliability is reduced bef£ause aXingle failure in the OPERABLE
recombiner could redlt in reducegd hydrogen control capability. The

30 day Completion/Time is based & the low probability of the occurrence
of a LOCA that wbuld generate hydrdgen in amounts capable of
exceeding the ffammaubility limit, the arNpunt of time available after the
event for opeyator action to prevent excegding this limit, and the low
probability ¢f failure of the OPERABLE prilary containment hydrogen
recombin

llowance is

ovided because of the low probability of the occurregce of a LOCA that
would generate hydrogen in amounts capable of exceedjng the
flammability limit, the low probability of the failure of the OPERABLE
subsystem, and the amount of time available after a postulated LOCA for
operator action to prevent exceeding the flammability limit.

R/4 STS
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APPLICABILITY In MODES 1 and 2, the two primary containment hydrogen recombiners
are required to control the hydrogen concentration within primary
containment below its flammability limit of 4.0 v/o following a LOCA,
assuming a worst case single failure.
In MODE 3, both the hydrogen production rate and the total hydrogen
produced after a LOCA would be less than that calculated for the DBA
LOCA. Also, because of the limited time in this MODE, the probability of
an accident requiring the primary containment hydrogen recombiner is
low. Therefore, the primary containment hydrogen recombiner is not
required in MODE 3.
In MODES 4 and 5, the probability and consequences of a LOCA are low
due to the pressure and temperature limitations in these MODES.
Therefore, the primary containment hydrogen recombiner is not required
in these MODES.
ACTIONS A.1
With one primary containment hydrogen recombiner inoperable, the
inoperable recombiner must be restored to OPERABLE status within
30 days. In this Condition, the remaining OPERABLE recombiner is
adequate to perform the hydrogen control function. However, the overall
reliability is reduced because a single failure in the OPERABLE
recombiner could result in reduced hydrogen control capability. The
30 day Completion Time is based on the low probability of the occurrence
of a LOCA that would generate hydrogen in amounts capable of
exceeding the flammability limit, the amount of time available after the
event for operator action to prevent exceeding this limit, and the low
probability of failure of the OPERABLE primary containment hydrogen
recombiner.
Required Action A.1 has been modified by a Note indicating that the
provisions of LCO 3.0.4 are not applicable. As a result, a MODE change
is allowed when one recombiner is inoperable. This allowance is
provided because of the low probability of the occurrence of a LOCA that
would generate hydrogen in amounts capable of exceeding the
flammability limit, the low probability of the failure of the OPERABLE
subsystem, and the amount of time available after a postulated LOCA for
operator action to prevent exceeding the flammability limit.

Brian Mann

Brian Mann


TSTF-447, Rev. 1

I-Drimary Containment Hydrogen Recombiners
B 3.6.3.

BANES

ACTIONS (continued)

B.1 and B.2

- REVIEWER’S NOTE -
This Condition is only allowed for units with an alterngge hydrogen control
system acceptable to the technical staff.

Xith two primary containment hydrogen recombfners inoperable, the
abI\ty to perform the hydrogen control functioyfvia alternate capabilities
musi\pe verified by administrative means wijfiin 1 hour. The alternate
hydroggn control capabilities are provided Oy the [Primary Containment
Inerting Rystem or one subsystem of the/Containment Atmosphere
Dilution Sygtem]. The 1 hour Completjon Time allows a reasonable
period of tin to verify that a loss of fiydrogen control function does not
exist.

- RE/IEWER’S NOTE -
The following is to be\used j#a non- Technical Specification alternate
hydrogen control functiyn j6 used to justify this Condition. In addition, the
alternate hydrogen contpd] system capability must be verified once per
12 hours thereafter to £nsiXe its continued availability.

[Both] the [initial] yerification [aRd all subsequent verifications] may be
performed as aryadministrative cReck by examining logs or other
information to determine the availaXlility of the alternate hydrogen control
system. It dgé€s not mean to perform\he Surveillances needed to
demonstrgge OPERABILITY of the altenate hydrogen control system. |If
the ability’to perform the hydrogen contr§] function is maintained,
continyéd operation is permitted with two Nydrogen recombiners
inopefable for up to 7 days. Seven days is Areasonable time to allow two
hygfogen recombiners to be inoperable becadge the hydrogen control
fufiction is maintained and because of the low pxpbability of the
Occurrence of a LOCA that would generate hydroyen in amounts capable
of exceeding the flammability limit.

Cci

If any Required Action and associated Completion Time caynot be met,
the plant must be brought to a MODE in which the LCO does\pot apply.
To achieve this status, the plant must be brought to at least MQDE 3
within 12 hours. The allowed Completion Time of 12 hours is readsonable,

BWR/4 STS B3.6.31-4 Rev. 2, 04/30/0
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B.1 and B.2
- REVIEWER’S NOTE -
This Condition is only allowed for units with an alternate hydrogen control
system acceptable to the technical staff.
With two primary containment hydrogen recombiners inoperable, the
ability to perform the hydrogen control function via alternate capabilities
must be verified by administrative means within 1 hour. The alternate
hydrogen control capabilities are provided by the [Primary Containment
Inerting System or one subsystem of the Containment Atmosphere
Dilution System]. The 1 hour Completion Time allows a reasonable
period of time to verify that a loss of hydrogen control function does not
exist.
- REVIEWER’S NOTE -
The following is to be used if a non- Technical Specification alternate
hydrogen control function is used to justify this Condition. In addition, the
alternate hydrogen control system capability must be verified once per
12 hours thereafter to ensure its continued availability.
[Both] the [initial] verification [and all subsequent verifications] may be
performed as an administrative check by examining logs or other
information to determine the availability of the alternate hydrogen control
system. It does not mean to perform the Surveillances needed to
demonstrate OPERABILITY of the alternate hydrogen control system. If
the ability to perform the hydrogen control function is maintained,
continued operation is permitted with two hydrogen recombiners
inoperable for up to 7 days. Seven days is a reasonable time to allow two
hydrogen recombiners to be inoperable because the hydrogen control
function is maintained and because of the low probability of the
occurrence of a LOCA that would generate hydrogen in amounts capable
of exceeding the flammability limit.
C.1
If any Required Action and associated Completion Time cannot be met,
the plant must be brought to a MODE in which the LCO does not apply.
To achieve this status, the plant must be brought to at least MODE 3
within 12 hours. The allowed Completion Time of 12 hours is reasonable,
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ACTIONY (continued)

based on operating experience, to reach MODE 3 from full pgiver
conditions in an orderly manner and without challenging plght systems.

SURVEILLANCE SR 3.6.3.1.1

REQUIREMENTS
Rerformance of a system functional test for each pgmary containment
hygrogen recombiner ensures that the recombinef/s are OPERABLE and
can\attain and sustain the temperature necessgfy for hydrogen
recomYination. In particular, this SR verifies tfat the minimum heater
sheath Yemperature increases to > [1200]°FAn < [1.5] hours and that it is
maintaineqd > [1150]°F and < [1300]°F for £ [4] hours thereafter to check
the ability o the recombiner to function pfoperly (and to make sure that
significant hegter elements are not bu/fied out). Operating experience
has shown tha\these components uglially pass the Surveillance when
performed at theN 18] month Frequgncy. Therefore, the Frequency was
concluded to be ad¢eptable from A reliability standpoint.

SR 3.6.3.1.2

This SR ensures there ar®nho physical problems that could affect
recombiner operation. #Anc the recombiners are mechanically passive,
except for the blower ggsemtNjes, they are subject to only minimal
mechanical failure. Zhe only cidible failures involve loss of power or
blower function, blgtkage of the Igternal flow path, missile impact, etc.

A visual inspecglon is sufficient to delgrmine abnormal conditions that
could cause $ich failures. Operating &xperience has shown that these
componentg usually pass the Surveilland when performed at the

[18] montif Frequency. Therefore, the FreQuency was concluded to be
acceptaffle from a reliability standpoint.

SR 4.6.3.1.3

is SR requires performance of a resistance to grRund test of each
eater phase to make sure that there are no detectae grounds in any
heater phase. This is accomplished by verifying that tR¢ resistance to
ground for any heater phase is > [10,000] ohms.

Operating experience has shown that these components usially pass the
Surveillance when performed at the [18] month Frequency. TNerefore,
the Frequency was concluded to be acceptable from a reliabilit
standpoint.
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based on operating experience, to reach MODE 3 from full power
conditions in an orderly manner and without challenging plant systems.
SURVEILLANCE
REQUIREMENTS
SR 3.6.3.1.1
Performance of a system functional test for each primary containment
hydrogen recombiner ensures that the recombiners are OPERABLE and
can attain and sustain the temperature necessary for hydrogen
recombination. In particular, this SR verifies that the minimum heater
sheath temperature increases to � [1200]�F in � [1.5] hours and that it is
maintained > [1150]�F and < [1300]�F for � [4] hours thereafter to check
the ability of the recombiner to function properly (and to make sure that
significant heater elements are not burned out). Operating experience
has shown that these components usually pass the Surveillance when
performed at the [18] month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.
SR 3.6.3.1.2
This SR ensures there are no physical problems that could affect
recombiner operation. Since the recombiners are mechanically passive,
except for the blower assemblies, they are subject to only minimal
mechanical failure. The only credible failures involve loss of power or
blower function, blockage of the internal flow path, missile impact, etc.
A visual inspection is sufficient to determine abnormal conditions that
could cause such failures. Operating experience has shown that these
components usually pass the Surveillance when performed at the
[18] month Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.
SR 3.6.3.1.3
This SR requires performance of a resistance to ground test of each
heater phase to make sure that there are no detectable grounds in any
heater phase. This is accomplished by verifying that the resistance to
ground for any heater phase is � [10,000] ohms.
Operating experience has shown that these components usually pass the
Surveillance when performed at the [18] month Frequency. Therefore,
the Frequency was concluded to be acceptable from a reliability
standpoint.
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[Drywell Cooling System Fans]
B 3-6-32

3.6.3.1
B 3.6 CONTAINMENT SYSTEMS

B 3-:6-3-2 [Drywell Cooling System Fans]
3.6.3.1

BASES

BACKGROUND The [Drywell Cooling System fans] ensure a uniformly mixed post
accident primary containment atmosphere, thereby minimizing the
potential for local hydrogen burns due to a pocket of hydrogen above the
flammable concentration.

The [Drywell Cooling System fans] are an Engineered Safety Feature and
are designed to withstand a loss of coolant accident (LOCA) in post
accident environments without loss of function. The system has two
independent subsystems consisting of fans, fan coil units, motors,
controls, and ducting. Each subsystem is sized to circulate [500] scfm.
The [Drywell Cooling System fans] employ both forced circulation and
natural circulation to ensure the proper mixing of hydrogen in primary
containment. The recirculation fans provide the forced circulation to mix
hydrogen while the fan coils provide the natural circulation by increasing
the density through the cooling of the hot gases at the top of the drywell
causing the cooled gases to gravitate to the bottom of the drywell. The
two subsystems are initiated manually since flammaubility limits would not
be reached until several days after a LOCA. Each subsystem is powered
from a separate emergency power supply. Since each subsystem can
provide 100% of the mixing requirements, the system will provide its
design function with a worst case single active failure.

The [Drywell Cooling System fans] use the Drywell Cooling System
recirculating fans to mix the drywell atmosphere. The fan coil units and
recirculation fans are automatically disengaged during a LOCA but may
be restored to service manually by the operator. In the event of a loss of
offsite power, all fan coil units, recirculating fans, and primary
containment water chillers are transferred to the emergency diesels. The
fan coil units and recirculating fans are started automatically from diesel
power upon loss of offsite power.

APPLICABLE The [Drywell Cooling System fans] provide the capability for reducing the
SAFETY local hydrogen concentration to approximately the bulk average
ANALYSES concentration following a Design Basis Accident (DBA). The limiting DBA

relative to hydrogen generation is a LOCA.

Hydrogen may accumulate in primary containment following a LOCA as a
result of either:

BWR/4 STS B3.632-1 Rev. 2, 04/30/01
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3.6.3.1

BASES

APPLICABLE SAFETY ANALYSES (continued)

a. A metal steam reaction between the zirconium fuel rod cladding and
the reactor coolant or

b. Radiolytic decomposition of water in the Reactor Coolant System.

To evaluate the potential for hydrogen accumulation in primary
containment following a LOCA, the hydrogen generation as a function of
time following the initiation of the accident is calculated. Conservative
assumptions recommended by Reference 1 are used to maximize the
amount of hydrogen calculated.

The Reference 2 calculations show that hydrogen assumed to be
released to the drywell within 2 minutes following a DBA LOCA raises
drywell hydrogen concentration to over 2.5 volume percent (v/0). Natural
circulation phenomena result in a gradient concentration difference of
less then 0.5 v/o in the drywell and less than 0.1 v/o in the suppression
chamber. Even though this gradient is acceptably small and no credit for
mechanical mixing was assumed in the analysis, two [Drywell Cooling
System fans] are [required] to be OPERABLE (typically four to six fans
are required to keep the drywell cool during operation in MODE 1 or 2) by
this LCO.

The [Drywell Cooling System fans] satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO Two [Drywell Cooling System fans] must be OPERABLE to ensure
operation of at least one fan in the event of a worst case single active
failure. Each of these fans must be powered from an independent safety
related bus.

Operation with at least one fan provides the capability of controlling the
bulk hydrogen concentration in primary containment without exceeding
the flammability limit.

APPLICABILITY In MODES 1 and 2, the two [Drywell Cooling System fans] ensure the
capability to prevent localized hydrogen concentrations above the
flammability limit of 4.0 v/o in drywell, assuming a worst case single
active failure.

In MODE 3, both the hydrogen production rate and the total hydrogen
produced after a LOCA would be less than that calculated for the DBA
LOCA. Also, because of the limited time in this MODE, the probability of
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3.6.3.1

BASES

APPLICABILITY (continued)

an accident requiring the [Drywell Cooling System fans] is low.
Therefore, the [Drywell Cooling System fans] are not required in
MODE 3.

In MODES 4 and 5, the probability and consequences of a LOCA are
reduced due to the pressure and temperature limitations in these
MODES. Therefore, the [Drywell Cooling System fans] are not required
in these MODES.

ACTIONS Al

With one [required] [Drywell Cooling System fan] inoperable, the
inoperable fan must be restored to OPERABLE status within 30 days. In
this Condition, the remaining OPERABLE fan is adequate to perform the
hydrogen mixing function. However, the overall reliability is reduced
because a single failure in the OPERABLE fan could result in reduced
hydrogen mixing capability. The 30 day Completion Time is based on the
availability of the second fan, the low probability of the occurrence of a
LOCA that would generate hydrogen in amounts capable of exceeding
the flammaubility limit, the amount of time available after the event for
operator action to prevent exceeding this limit, and the availability of the

Primary-CentainmentHydrogen-RecombinrerSystemand-the

Containment Atmosphere Dilution System.

Required Action A.1 has been modified by a Note indicating that the
provisions of LCO 3.0.4 are not applicable. As a result, a MODE change
is allowed when one [Drywell Cooling System fan] is inoperable. This
allowance is provided because of the low probability of the occurrence of
a LOCA that would generate hydrogen in amounts capable of exceeding
the flammaubility limit, the low probability of the failure of the OPERABLE
fan, and the amount of time available after a postulated LOCA for
operator action to prevent exceeding the flammability limit.

B.1 and B.2

- REVIEWER’S NOTE -
This Condition is only allowed for units with an alternate hydrogen control
system acceptable to the technical staff.

With two [Drywell Cooling System fans] inoperable, the ability to perform
the hydrogen control function via alternate capabilities must be verified by
administrative means within 1 hour. The alternate hydrogen control

BWR/4 STS B3.632-3 Rev. 2, 04/30/01
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3.6.3.1

BASES

ACTIONS (continued)

capabilities are provided by the [Primary Containment Inerting System or
one subsystem of the Containment Atmosphere Dilution System]. The

1 hour Completion Time allows a reasonable period of time to verify that
a loss of hydrogen control function does not exist.

- REVIEWER’S NOTE -
The following is to be used if a non-Technical Specification alternate
hydrogen control function is used to justify this Condition: In addition, the
alternate hydrogen control system capability must be verified once per
12 hours thereafter to ensure its continued availability.

[Both] the [initial] verification [and all subsequent verifications] may be
performed as an administrative check by examining logs or other
information to determine the availability of the alternate hydrogen control
system. It does not mean to perform the Surveillances needed to
demonstrate OPERABILITY of the alternate hydrogen control system. |If
the ability to perform the hydrogen control function is maintained,
continued operation is permitted with two [Drywell Cooling System fans]
inoperable for up to 7 days. Seven days is a reasonable time to allow two
[Drywell Cooling System fans] to be inoperable because the hydrogen
control function is maintained and because of the low probability of the
occurrence of a LOCA that would generate hydrogen in amounts capable
of exceeding the flammability limit.

Cci

If any Required Action and associated Completion Time cannot be met,
the plant must be brought to a MODE in which the LCO does not apply.
To achieve this status, the plant must be brought to at least MODE 3
within 12 hours. The allowed Completion Time of 12 hours is reasonable,
based on operating experience, to reach MODE 3 from full power
conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE SR 36321 36311

REQUIREMENTS
Operating each [required] [Drywell Cooling System fan] for > 15 minutes
ensures that each subsystem is OPERABLE and that all associated
controls are functioning properly. It also ensures that blockage, fan or
motor failure, or excessive vibration can be detected for corrective action.
The 92 day Frequency is consistent with the Inservice Testing Program
Frequencies, operating experience, the known reliability of the fan motors
and controls, and the two redundant fans available.
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3.6.3.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

[SR 36322 3.6.3.1.2

Verifying that each [required] [Drywell Cooling System fan] flow rate is

> [500] scfm ensures that each fan is capable of maintaining localized
hydrogen concentrations below the flammability limit. The [18] month
Frequency is based on the need to perform this Surveillance under the
conditions that apply during a plant outage and the potential for an
unplanned transient if the Surveillance were performed with the reactor at
power. Operating experience has shown these components usually pass
the Surveillance when performed at the [18] month Frequency.
Therefore, the Frequency was concluded to be acceptable from a
reliability standpoint. ]

REFERENCES 1. Regulatory Guide 1.7, Revision [1].

2. FSAR, Section [6.2.5].
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Primary Containment Oxygen Concentration
B 3-6-33

3.6.3.2
B 3.6 CONTAINMENT SYSTEMS

B 3633 Primary Containment Oxygen Concentration
3.6.3.2

BASES

BACKGROUND All nuclear reactors must be designed to withstand events that generate
hydrogen either due to the zirconium metal water reaction in the core or
due to radiolysis. The primary method to control hydrogen is to inert the
primary containment. With the primary containment inert, that is, oxygen
concentration < 4.0 volume percent (v/0), a combustible mixture cannot
be present |n the prlmary contalnment for any hydrogen concentratlon

predaee—hyelregen—Fer—e*ampte—an\event that rapldly generates n
hydrogen from zirconium metal watemwmesmﬂn—exm\‘/e/‘%

hydrogen in primary containment, but oxygen concentration will remain

< 4 0v/o and no combustlon can occur. l:eng—ternq—generatren—ef—beth

eombustienean-ocedr- This LCO ensures that oxygen concentration
does not exceed 4.0 v/o during operation in the applicable conditions.

APPLICABLE The Reference 1 calculations assume that the primary containment is

SAFETY inerted when a Design Basis Accident loss of coolant accident occurs.

ANALYSES Thus, the hydrogen assumed to be released to the primary containment
as a result of metal water reaction in the reactor core will not produce
combustlble gas mixtures in the prlmary contalnment Q*ygen—whreh—rs

Primary containment oxygen concentration satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

LCO The primary containment oxygen concentration is maintained < 4.0 v/o to
ensure that an event that produces any amount of hydrogen does not
result in a combustible mixture inside primary containment.

BWR/4 STS B3.633-1 Rev. 2, 04/30/01
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(LCO 3.6.3.1, "Primary Containment Hydrogen Recombiners") and the
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faster than they can be produced from radiolysis and again no
combustion can occur.
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Oxygen, which is
subsequently generated by radiolytic decomposition of water, is
recombined by the hydrogen recombiners (LCO 3.6.3.1) more rapidly
than it is produced.
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Primary Containment Oxygen Concentration
B 3-6-33

3.6.3.2

BASES

APPLICABILITY The primary containment oxygen concentration must be within the
specified limit when primary containment is inerted, except as allowed by
the relaxations during startup and shutdown addressed below. The
primary containment must be inert in MODE 1, since this is the condition
with the highest probability of an event that could produce hydrogen.

Inerting the primary containment is an operational problem because it
prevents containment access without an appropriate breathing apparatus.
Therefore, the primary containment is inerted as late as possible in the
plant startup and de-inerted as soon as possible in the plant shutdown.
As long as reactor power is < 15% RTP, the potential for an event that
generates significant hydrogen is low and the primary containment need
not be inert. Furthermore, the probability of an event that generates
hydrogen occurring within the first [24] hours of a startup, or within the
last [24] hours before a shutdown, is low enough that these "windows,"
when the primary containment is not inerted, are also justified. The

[24] hour time period is a reasonable amount of time to allow plant
personnel to perform inerting or de-inerting.

ACTIONS Al

If oxygen concentration is > 4.0 v/o at any time while operating in

MODE 1, with the exception of the relaxations allowed during startup and
shutdown, oxygen concentration must be restored to < 4.0 v/o within

24 hours. The 24 hour Completion Time is allowed when oxygen

concentration is > 4.0 v/o because of the availability-ef-ether-hydrogen
mitigating-systems—{e-g--hydregenrecombiners)and-the low probability
and long duration of an event that would generate significant amounts of
hydrogen occurring during this period.

B.1

If oxygen concentration cannot be restored to within limits within the
required Completion Time, the plant must be brought to a MODE in which
the LCO does not apply. To achieve this status, power must be reduced
to < [15]% RTP within 8 hours. The 8 hour Completion Time is
reasonable, based on operating experience, to reduce reactor power
from full power conditions in an orderly manner and without challenging
plant systems.

BWR/4 STS B3.633-2 Rev. 2, 04/30/01
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Primary Containment Oxygen Concentration
B 3-6-33

3.6.3.2

BASES

SURVEILLANCE SR 36331 3.6.3.2.1

REQUIREMENTS
The primary containment must be determined to be inert by verifying that
oxygen concentration is < 4.0 v/o. The 7 day Frequency is based on the
slow rate at which oxygen concentration can change and on other
indications of abnormal conditions (which would lead to more frequent
checking by operators in accordance with plant procedures). Also, this
Frequency has been shown to be acceptable through operating
experience.

REFERENCES 1. FSAR, Section [6.2.5].
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CAD System
B 3-6-:34
3.6.3.3

B 3.6 CONTAINMENT SYSTEMS

B 3:6-:34 Containment Atmosphere Dilution (CAD) System
3.6.3.3

BASES

BACKGROUND The CAD System functions to maintain combustible gas concentrations
within the primary containment at or below the flammability limits
following a postulated loss of coolant accident (LOCA) by diluting
hydrogen and oxygen with nitrogen. To ensure that a combustible gas
mixture does not occur, oxygen concentration is kept < [5.0] volume
percent (v/0), or hydrogen concentration is kept < 4.0 v/o.

The CAD System is manually initiated and consists of two independent,
100% capacity subsystems. Each subsystem includes a liquid nitrogen
supply tank, ambient vaporizer, electric heater, and connected piping to
supply the drywell and suppression chamber volumes. The nitrogen
storage tanks each contain > [4350] gal, which is adequate for [7] days of
CAD subsystem operation.

The CAD System operates in conjunction with emergency operating
procedures that are used to reduce primary containment pressure
periodically during CAD System operation. This combination results in a
feed and bleed approach to maintaining hydrogen and oxygen
concentrations below combustible levels.

APPLICABLE To evaluate the potential for hydrogen and oxygen accumulation in

SAFETY primary containment following a LOCA, hydrogen and oxygen generation

ANALYSES is calculated (as a function of time following the initiation of the accident).
The assumptions stated in Reference 1 are used to maximize the amount
of hydrogen and oxygen generated. The calculation confirms that when
the mitigating systems are actuated in accordance with emergency
operating procedures, the peak oxygen concentration in primary
containment is < [5.0] v/o (Ref. 2).

Hydrogen and oxygen may accumulate within primary containment
following a LOCA as a result of either:

a. A metal water reaction between the zirconium fuel rod cladding and
the reactor coolant or

b. Radiolytic decomposition of water in the Reactor Coolant System.

The CAD System satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).
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CAD System
B 3-6-:34
3.6.3.3

BASES

LCO Two CAD subsystems must be OPERABLE. This ensures operation of at
least one CAD subsystem in the event of a worst case single active
failure. Operation of at least one CAD subsystem is designed to maintain
primary containment post-LOCA oxygen concentration < 5.0 v/o for
7 days.

APPLICABILITY In MODES 1 and 2, the CAD System is required to maintain the oxygen
concentration within primary containment below the flammability limit of
5.0 v/o following a LOCA. This ensures that the relative leak tightness of
primary containment is adequate and prevents damage to safety related
equipment and instruments located within primary containment.

In MODE 3, both the hydrogen and oxygen production rates and the total
amounts produced after a LOCA would be less than those calculated for
the Design Basis Accident LOCA. Thus, if the analysis were to be
performed starting with a LOCA in MODE 3, the time to reach a
flammable concentration would be extended beyond the time
conservatively calculated for MODES 1 and 2. The extended time would
allow hydrogen removal from the primary containment atmosphere by
other means and also allow repair of an inoperable CAD subsystem, if
CAD were not available. Therefore, the CAD System is not required to
be OPERABLE in MODE 3.

In MODES 4 and 5, the probability and consequences of a LOCA are
reduced due to the pressure and temperature limitations of these
MODES. Therefore, the CAD System is not required to be OPERABLE
in MODES 4 and 5.

ACTIONS Al

If one CAD subsystem is inoperable, it must be restored to OPERABLE
status within 30 days. In this Condition, the remaining OPERABLE CAD
subsystem is adequate to perform the oxygen control function. However,
the overall reliability is reduced because a single failure in the
OPERABLE subsystem could result in reduced oxygen control capability.
The 30 day Completion Time is based on the low probability of the
occurrence of a LOCA that would generate hydrogen and oxygen in
amounts capable of exceeding the flammability limit, the amount of time
available after the event for operator action to prevent exceeding this
limit, and the availability of the OPERABLE CAD subsystem and other
hydrogen mitigating systems.

Required Action A.1 has been modified by a Note that indicates that the
provisions of LCO 3.0.4 are not applicable. As a result, a MODE change
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CAD System
B 3-6-:34
3.6.3.3

BASES

ACTIONS (continued)

is allowed when one CAD subsystem is inoperable. This allowance is
provided because of the low probability of the occurrence of a LOCA that
would generate hydrogen and oxygen in amounts capable of exceeding
the flammaubility limit, the low probability of the failure of the OPERABLE
subsystem, the amount of time available after a postulated LOCA for
operator action to prevent exceeding the flammability limit, and the
availability of other hydrogen mitigating systems.

B.1 and B.2

- REVIEWER’S NOTE -
This Condition is only allowed for plants with an alternate hydrogen
control system acceptable to the technical staff.

With two CAD subsystems inoperable, the ability to perform the hydrogen
control function via alternate capabilities must be verified by
administrative means within 1 hour. The alternate hydrogen control
capabilities are provided by the [Primary Containment Inerting System or
one hydrogen recombiner and one Drywell Cooling System fan]. The

1 hour Completion Time allows a reasonable period of time to verify that
a loss of hydrogen control function does not exist.

- REVIEWER’S NOTE -
The following is to be used if a non-Technical Specification alternate
hydrogen control function is used to justify this Condition: In addition, the
alternate hydrogen control system capability must be verified once per
12 hours thereafter to ensure its continued availability.

[Both] the [initial] verification [and all subsequent verifications] may be
performed as an administrative check by examining logs or other
information to determine the availability of the alternate hydrogen control
system. It does not mean to perform the Surveillances needed to
demonstrate OPERABILITY of the alternate hydrogen control system. If
the ability to perform the hydrogen control function is maintained,
continued operation is permitted with two CAD subsystems inoperable for
up to 7 days. Seven days is a reasonable time to allow two CAD
subsystems to be inoperable because the hydrogen control function is
maintained and because of the low probability of the occurrence of a
LOCA that would generate hydrogen in amounts capable of exceeding
the flammability limit.

BWR/4 STS B3.634-3 Rev. 2, 04/30/01
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CAD System
B 3-6-:34
3.6.3.3

BASES

ACTIONS (continued)

With two CAD subsystems inoperable, one CAD subsystem must be
restored to OPERABLE status within 7 days. The 7 day Completion Time
is based on the low probability of the occurrence of a LOCA that would
generate hydrogen in the amounts capable of exceeding the flammability
limit, the amount of time available after the event for operator action to
prevent exceeding this limit, and the availability of other hydrogen
mitigating systems.

Cci1

If any Required Action cannot be met within the associated Completion
Time, the plant must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to at least
MODE 3 within 12 hours. The allowed Completion Time of 12 hours is
reasonable, based on operating experience, to reach MODE 3 from full
power conditions in an orderly manner and without challenging plant
systems.

SURVEILLANCE SR 36341 36.33.1

REQUIREMENTS
Verifying that there is > [4350] gal of liquid nitrogen supply in the CAD
System will ensure at least [7] days of post-LOCA CAD operation. This
minimum volume of liquid nitrogen allows sufficient time after an accident
to replenish the nitrogen supply for long term inerting. This is verified
every 31 days to ensure that the system is capable of performing its
intended function when required. The 31 day Frequency is based on
operating experience, which has shown 31 days to be an acceptable
period to verify the liquid nitrogen supply and on the availability of other
hydrogen mitigating systems.

SR 36342 3.6.332

Verifying the correct alignment for manual, power operated, and
automatic valves in each of the CAD subsystem flow paths provides
assurance that the proper flow paths exist for system operation. This

SR does not apply to valves that are locked, sealed, or otherwise secured
in position, since these valves were verified to be in the correct position
prior to locking, sealing, or securing.

A valve is also allowed to be in the nonaccident position provided it can
be aligned to the accident position within the time assumed in the
accident analysis. This is acceptable because the CAD System is
manually initiated. This SR does not apply to valves that cannot be

BWR/4 STS B3.6.34-4 Rev. 2, 04/30/01


Brian Mann
3.6.3.4

Brian Mann
3.6.3.4.1

Brian Mann
3.6.3.4.2

Brian Mann
3.6.3.3.1

Brian Mann
3.6.3.3.2

Brian Mann
3.6.3.3


TSTF-447, Rev. 1

CAD System
B 3-6-:34
3.6.3.3

BASES

SURVEILLANCE REQUIREMENTS (continued)

inadvertently misaligned, such as check valves. This SR does not
require any testing or valve manipulation; rather, it involves verification
that those valves capable of being mispositioned are in the correct
position.

The 31 day Frequency is appropriate because the valves are operated
under procedural control, improper valve position would only affect a
single subsystem, the probability of an event requiring initiation of the
system is low, and the system is a manually initiated system.

REFERENCES 1. Regulatory Guide 1.7, Revision [2].

2. FSAR, Section|[ ].
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PAM Instrumentation

3.33.1
3.3 INSTRUMENTATION
3.3.3.1 Post Accident Monitoring (PAM) Instrumentation
LCO 3.3.3.1 The PAM instrumentation for each Function in Table 3.3.3.1-1 shall be
OPERABLE.
APPLICABILITY: MODES 1 and 2.
ACTIONS
- .NoTES-
1. LCO 3.0.4is not applicable.
2. Separate Condition entry is allowed for each Function.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions Al Restore required channel 30 days
with one required to OPERABLE status.

channel inoperable.

B. Required Action and B.1 Initiate action in Immediately
associated Completion accordance with
Time of Condition A not Specification 5.6.7.
met.
C.IN""—"—"— C.l1 Restore one required 7 days
. NOTE - channel to OPERABLE
Not applaQ| status.
[hydroge {or]
cha S.

One or more Functions
with two required
channels inoperable.

itor-of I N itor-of I

BWR/6 STS 3331-1 Rev. 2, 04/30/01
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D.1 Restore one [required
hydrogen monitor] channel
to OPERABLE status.
72 hours
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PAM Instrumentation

3.3.3.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
D. E Required Action and E1l Enter the Condition Immediately
associated Completion D. referenced in
Time of Condition C e+bB Table 3.3.3.1-1 for the
not met. channel.
E. = Asrequired by Required | F1 Be in MODE 3. 12 hours
Action %_}@ E.
referenced in [D-l
Table 3.3.3.1-1.
F. &:[ As required by Required | 6-1 Initiate action in Immediately ]
Action %@D.l E. accordance with
referenced in Specification 5.6.7.
Table 3.3.3.1-1.
SURVEILLANCE REQUIREMENTS
- NOTE -
These SRs apply to each Function in Table 3.3.3.1-1.
SURVEILLANCE FREQUENCY
SR 3.3.3.1.1 Perform CHANNEL CHECK. 31 days
SR 3.3.3.1.2 Perform CHANNEL CALIBRATION. [18] months

BWR/6 STS 3.331-2 Rev. 2, 04/30/01
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PAM Instrumentation

3.3.31
Table 3.3.3.1-1 (page 1 of 1)
Post Accident Monitoring Instrumentation
CONDITIONS
REFERENCED FROM
REQUIRED REQUIRED
FUNCTION CHANNELS AcTioNe: D.1

1. Reactor Steam Dome Pressure 2 FE
2. Reactor Vessel Water Level 2 FE
3. Suppression Pool Water Level 2 FE

4. Drywell Pressure 2 FE

5. Primary Containment Area Radiation 2 (&} F

[6. Drywell Sump Level 2 FIE

[7. Drywell Drain Sump Level 2 FI1E
8. Penetration Flow Path PCIV Position 2 per p;;ﬁ%g?}cig)n flow FE
9. Wide Range Neutron Flux 2 FE

T DTYWETT, & O ANy ZeT p =

TGO O ATy e - e
10.42: Primary Containment Pressure 2 FE
11.13. [Relief Valve Discharge Location] Suppression Pool 20 FE

Water Temperature

(@)

(b)

Not required for isolation valves whose associated penetration flow path is isolated by at least one closed and
de-activated automatic valve, closed manual valve, blind flange, or check valve with flow through the valve

secured.

Only one position indication channel is required for penetration flow paths with only one installed control room

indication channel.

Monitoring each [relief valve discharge location].

- REVIEWER'’S NOTE -

Table 3.3.3.1-1 shall be amended for each plant as necessary to list:

All Regulatory Guide 1.97, Category 1, non-Type A instruments specified in the plant’s Regulatory Guide 1.97,

1. All Regulatory Guide 1.97, Type A instruments and
2.

Safety Evaluation Report.
BWR/6 STS
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3.6 \CONTAINMENT SYSTEMS

3.6.3.1

LCO 3.6.3.1

APPLICABILITY: MODES 1 and 2.

ACTIONS

Primary Containment Hydrogen Recombiners

Primary Containment Hydrogen Recombiners (if permanently installed)

Two primary containment hydrogen recombiners shall be OPEARABLE.

3.6.3.1

CONDITION

REQUIRED ACTION /

COMPLETION TIME

\‘
A. One primary
containment hydrogen
recombiner inoperable.

- NOTE -
LCO 3.0.4 is not
applicable.

30 days
B. [ Two primary B.1 1 hour
containment hydrogen hydrogen
recombiners inoperable. ' AND

maintained.

One per 12 hours

thereafter
B.2 Restore one primary 7 days |
containment hydrogen
recombiner to OPERABLE
status.
C. Required Aftion and C.1 Be in MODE 3. 12 hour
associatel Completion

met.

WR/6 STS

3631-1
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3.6.3.1
BWR/6 STS 3.6.3.1 - 1 Rev. 2, 04/30/01
3.6 CONTAINMENT SYSTEMS
3.6.3.1 Primary Containment Hydrogen Recombiners (if permanently installed)
LCO 3.6.3.1 Two primary containment hydrogen recombiners shall be OPERABLE.
APPLICABILITY: MODES 1 and 2.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One primary
containment hydrogen
recombiner inoperable.
A.1
- NOTE -
LCO 3.0.4 is not
applicable.
Restore primary
containment hydrogen
recombiner to OPERABLE
status.
30 days
B. [ Two primary
containment hydrogen
recombiners inoperable.
B.1 Verify by administrative
means that the hydrogen
control function is
maintained.
AND
1 hour
AND
One per 12 hours
thereafter
B.2 Restore one primary
containment hydrogen
recombiner to OPERABLE
status.
7 days ]
C. Required Action and
associated Completion
Time not met.
C.1 Be in MODE 3. 12 hours

Brian Mann
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Primary Containment Hydrogen Recombine
3.1

SURVEILLA REQUIREMENTS

\ SURVEILLANCE FREQUENCY

[18] months

SR 3.6.3.1.1

SR 3.6.3.1.2 [18] months

SR 3.6.3.1.3/§?m1 resistance to ground test for eaCM [18] months
ase.

N

BWR/6 STS 3.6.31-2 Rev. 2, 04/30/01
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Primary Containment Hydrogen Recombiners
3.6.3.1
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.6.3.1.1 Perform a system functional test for each primary
containment hydrogen recombiner.
[18] months
SR 3.6.3.1.2 Visually examine each primary containment hydrogen
recombiner enclosure and verify there is no evidence
of abnormal conditions.
[18] months
SR 3.6.3.1.3 Perform a resistance to ground test for each heater
phase.
[18] months
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TSTF-447, Rev.

Primary Containment and Drywell Hydrogen Ignitors

36-3-2 Primary Containment and Drywell Hydrogen Ignitors

3.6.3.1

LCO 3632
3.6.3.1

OPERABLE.

APPLICABILITY:

MODES 1 and 2.

3.6.3.1

Two divisions of primary containment and drywell hydrogen ignitors shall
be OPERABLE, each with > 90% of the associated ignitor assemblies

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One primary Al o
containment and drywell ) NOTE l
hydrogen ignitor division LCO 3.0.4 is not
inoperable. applicable.
Restore primary 30 days
containment and drywell
hydrogen ignitor division to
OPERABLE status.
B. Two primary B.1 Verify by administrative 1 hour
containment and drywell means that the hydrogen
hydrogen ignitor control function is AND
divisions inoperable. maintained.
Once per 12 hours
thereafter
AND
B.2 Restore one primary 7 days
containment and drywell
hydrogen ignitor division to
OPERABLE status.
C. Required Action and C.l1 Be in MODE 3. 12 hours
associated Completion
Time not met.
BWR/6 STS 3.632-1 Rev. 2, 04/30/01
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Primary Containment and Drywell Hydrogen Ignitors

3.6.3.1
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3632% Energize each primary containment and drywell 184 days
3.6.3.1.1 hydrogen ignitor division and perform current versus
voltage measurements to verify required ignitors in
service.
SR 3—6—3—2—2 O _______________________f\ré_{é """"""""""""
3.6.3.1.2 Not required to be performed until 92 days after
discovery of four or more ignitors in the division
inoperable.
Energize each primary containment and drywell 92 days
hydrogen ignitor division and perform current versus
voltage measurements to verify required ignitors in
service.
SR 36323 Verify each required ignitor in inaccessible areas [18] months
36.3.1.3 develops sufficient current draw for a > [1700]°F
surface temperature.
SR 36324 Verify each required ignitor in accessible areas [18] months
3.6.3.1.4 develops a surface temperature of > [1700]°F.

BWR/6 STS
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[Drywell Purge System]

3.6.3.2
3.6 CONTAINMENT SYSTEMS
3-6-3-3 [ Drywell Purge System ]
3.6.3.2
LCO 3633 Two [drywell purge] subsystems shall be OPERABLE.
3.6.3.2
APPLICABILITY: MODES 1 and 2.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One [drywell purge] O
subsystem inoperable. ) NOTE l
LCO 3.0.4 is not
applicable.
Restore [drywell purge] 30 days
subsystem to OPERABLE
status.
B. Two [drywell purge] B.1 Verify by administrative 1 hour
subsystems inoperable. means that the hydrogen
control function is AND
maintained.
Once per 12 hours
thereafter
AND
B.2 Restore one [drywell 7 days
purge] subsystem to
OPERABLE status.
C. Required Action and C.l1 Be in MODE 3. 12 hours
associated Completion
Time not met.
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[Drywell Purge System]

3.6.3.2
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 363342 Operate each [drywell purge] subsystem for 92 days
3.6.3.2.1 > [15] minutes.
SR 36332 [ Verify each [drywell purge] subsystem flow rate is [18] months ]
3.6.3.2.2  >[500] scfm.

BWR/6 STS 3.6.3.3-2 Rev. 2, 04/30/01
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Reporting Requirements
5.6

5.6 Reporting Requirements

5.6.6 RCS PRESSURE AND TEMPERATURE LIMITS REPORT (continued)

- REVIEWER’S NOTE -
The methodology for the calculation of the P-T limits for NRC approval should
include the following provisions:

1. The methodology shall describe how the neutron fluence is calculated
(reference new Regulatory Guide when issued).

2. The Reactor Vessel Material Surveillance Program shall comply with
Appendix H to 10 CFR 50. The reactor vessel material irradiation
surveillance specimen removal schedule shall be provided, along with how
the specimen examinations shall be used to update the PTLR curves.

3. Low Temperature Overpressure Protection (LTOP) System lift setting limits
for the Power Operated Relief Valves (PORVSs), developed using NRC-
approved methodologies may be included in the PTLR.

4. The adjusted reference temperature (ART) for each reactor beltline material
shall be calculated, accounting for radiation embrittlement, in accordance
with Regulatory Guide 1.99, Revision 2.

5. The limiting ART shall be incorporated into the calculation of the pressure
and temperature limit curves in accordance with NUREG-0800 Standard
Review Plan 5.3.2, Pressure-Temperature Limits.

6. The minimum temperature requirements of Appendix G to 10 CFR Part 50
shall be incorporated into the pressure and temperature limit curves.

7. Licensees who have removed two or more capsules should compare for
each surveillance material the measured increase in reference temperature
(RTypy) to the predicted increase in RT,,; where the predicted increase in
RTo7 IS based on the mean shift in RT,p; plus the two standard deviation
value (20,) specified in Regulatory Guide 1.99, Revision 2. If the measured
value exceeds the predicted value (increase in RT,p; + 20,), the licensee
should provide a supplement to the PTLR to demonstrate how the results
affect the approved methodology.

5.6.7 Post Accident Monitoring Report

When a Special Report is required by Condition B or G of LCO 3.3.[3.1], "Post
Accident Monitoring (PAM) Instrumentation," a report shall be submitted within
the following 14 days. The report shall outline the preplanned alternate method

BWR/6 STS 5.6-4 Rev. 2.1, 03/21/02
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PAM Instrumentation
B 3.3.31

BASES

LCO (continued)

position indication in the control room to be OPERABLE for each active
PCIV in a containment penetration flow path, i.e., two total channels of
PCIV position indication for a penetration flow path with two active valves.
For containment penetrations with only one active PCIV having control
room indication, Note (b) requires a single channel of valve position
indication to be OPERABLE. This is sufficient to verify redundantly the
isolation status of each isolable penetration via indicated status of the
active valve, as applicable, and prior knowledge of passive valve or
system boundary status. If a penetration is isolated, position indication
for the PCIV(s) in the associated penetration flow path is not needed to
determine status. Therefore, the position indication for valves in an
isolated penetration is not required to be OPERABLE. Each penetration
is treated separately and each penetration flow path is considered a
separate function. Therefore, separate Condition entry is allowed for
each inoperable penetration flow path.

[ For this plant, the PCIV position PAM instrumentation consists of the
following: ]

9. Wide Range Neutron Flux

Wide range neutron flux is a Category | variable provided to verify reactor
shutdown.

[ For this plant, wide range neutron flux PAM instrumentation consists of
the following: ]

Mrwell and Containment Hydrogen and Oxygen Analvze/

Drywell and contain hydrogen and oxygen a rs are Category |
instruments provided to de igh hydrg I oxygen concentration

[ For this 7the drywell and containment hydrogen and o
ers PAM instrumentation consists of the following: ]

10. 32 Primary Containment Pressure

Primary containment pressure is a Category | variable provided to verify
RCS and containment integrity and to verify the effectiveness of ECCS
actions taken to prevent containment breach. Two wide range primary
containment pressure signals are transmitted from separate pressure

BWR/6 STS B3331-5 Rev. 2.1, 03/27/02
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Drywell and containment hydrogen and oxygen analyzers are Category I
instruments provided to detect high hydrogen or oxygen concentration
conditions that represent a potential for containment breach. This
variable is also important in verifying the adequacy of mitigating actions.
[ For this plant, the drywell and containment hydrogen and oxygen
analyzers PAM instrumentation consists of the following: ]
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PAM Instrumentation
B 3.3.31

BASES

LCO (continued)

transmitters and are continuously recorded and displayed on two control
room recorders. These recorders are the primary indication used by the
operator during an accident. Therefore, the PAM Specification deals
specifically with this portion of the instrument channel.

11. 43. Suppression Pool Water Temperature

Suppression pool water temperature is a Category | variable provided to
detect a condition that could potentially lead to containment breach, and
to verify the effectiveness of ECCS actions taken to prevent containment
breach. The suppression pool water temperature instrumentation allows
operators to detect trends in suppression pool water temperature in
sufficient time to take action to prevent steam quenching vibrations in the
suppression pool. Twenty-four temperature sensors are arranged in six
groups of four independent and redundant channels, located such that
there is a group of sensors within a 30 ft line of sight of each relief valve
discharge location.

Thus, six groups of sensors are sufficient to monitor each relief valve
discharge location. Each group of four sensors includes two sensors for
normal suppression pool temperature monitoring and two sensors for
PAM. The outputs for the PAM sensors are recorded on four
independent recorders in the control room. (Channels A and C are
redundant to channels B and D, respectively.) All four of these recorders
must be OPERABLE to furnish two channels of PAM indication for each
of the relief valve discharge locations. These recorders are the primary
indication used by the operator during an accident. Therefore, the PAM
Specification deals specifically with this portion of the instrument
channels. Each suppression pool water temperature [relief valve
discharge location] is treated separately and each [relief valve discharge
location] is considered to be a separate function. Therefore, separate
Condition entry is allowed for each inoperable [relief valve discharge
location].

APPLICABILITY The PAM instrumentation LCO is applicable in MODES 1 and 2. These
variables are related to the diagnosis and preplanned actions required to
mitigate DBAs. The applicable DBAs are assumed to occur in MODES 1
and 2. In MODES 3, 4, and 5, plant conditions are such that the
likelihood of an event that would require PAM instrumentation is
extremely low; therefore, PAM instrumentation is not required to be
OPERABLE in these MODES.
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PAM Instrumentation
B 3.3.31

BASES

ACTIONS (continued)
Cil

When one or more Functions have two required channels that are
inoperable (i.e., two channels inoperable in the same Function), one
channel in the Function should be restored to OPERABLE status within
7 days. The Completion Time of 7 days is based on the relatively low
probability of an event requiring PAM instrument operation and the
availability of alternate means to obtain the required information.
Continuous operation with two required channels inoperable in a Function
is not acceptable because the alternate indications may not fully meet all
performance qualification requirements applied to the PAM
instrumentation. Therefore, requiring restoration of one inoperable
channel of the Function limits the risk that the PAM Function will be in a

degraded condltlon should an aCC|dent occur. Geﬂdmen—ers—n%dmed—by

- REVIEWER’S NOTE -
Implementation o DO-32991, Revision 0, "RegulatoryRelaxation For
BWR Post Accident S ling Stations (PASS)," a e associated NRC
Safety Evaluation dated Juhe 12, 2001, allows g#fier core damage
assessment capabilities in lieu e Post g«Cident Sampling System.

When two hydrogen monitor chag#fels aréNQoperable, one hydrogen
monitor channel must be regiefed to OPERA status within 72 hours.
The 72 hour CompletiopAime is reasonable, basethQn the backup
capability of [the Pgat’Accident Sampling System or othsy core damage

assessment c ilities available] to monitor the hydrogen centration
for evaluagjefi of core damage and to provide information for op®xqtor
decisi . Also, it is unlikely that a LOCA that would cause core da e

wpdld occur during this time.

D.1 E£

This Required Action directs entry into the appropriate Condition
referenced in Table 3.3.3.1-1. The applicable Condition referenced in
the Table is Function dependent. Each time an inoperable channel has

the —not met.ary Required Action of Condition C er-B-as-applieable; and the

associated Completion Time has expired, Condition & is entered for that
D
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Condition C is modified by
a Note that excludes hydrogen monitor channels. Condition D provides
appropriate Required Actions for two inoperable hydrogen monitor
channels.
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D.1
- REVIEWER’S NOTE -
Implementation of NEDO-32991, Revision 0, "Regulatory Relaxation For
BWR Post Accident Sampling Stations (PASS)," and the associated NRC
Safety Evaluation dated June 12, 2001, allows other core damage
assessment capabilities in lieu of the Post Accident Sampling System.
When two hydrogen monitor channels are inoperable, one hydrogen
monitor channel must be restored to OPERABLE status within 72 hours.
The 72 hour Completion Time is reasonable, based on the backup
capability of [the Post Accident Sampling System or other core damage
assessment capabilities available] to monitor the hydrogen concentration
for evaluation of core damage and to provide information for operator
decisions. Also, it is unlikely that a LOCA that would cause core damage
would occur during this time.
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PAM Instrumentation
B 3.3.31

BASES

ACTIONS (continued)

channel and provides for transfer to the appropriate subsequent
Condition.

El &

the

For the majority of Functions in Table 3.3.3.1-1, if any Required Action
and associated Completion Time of Condition C e+B is not met, the plant
must be placed in a MODE in which the LCO does not apply. This is
done by placing the plant in at least MODE 3 within 12 hours.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant condition from full power
conditions in an orderly manner and without challenging plant systems.

Fl16&2

Since alternate means of monitoring primary containment area radiation
have been developed and tested, the Required Action is not to shut down
the plant but rather to follow the directions of Specification 5.6.7. These
alternate means may be temporarily installed if the normal PAM channel
cannot be restored to OPERABLE status within the allotted time. The
report provided to the NRC should discuss the alternate means used,
describe the degree to which the alternate means are equivalent to the
installed PAM channels, justify the areas in which they are not equivalent,
and provide a schedule for restoring the normal PAM channels.

SURVEILLANCE The following SRs apply to each PAM instrumentation Functionin
REQUIREMENTS  Table 3.3.3.1-1.

SR 3.3.3.1.1

Performance of the CHANNEL CHECK once every 31 days ensures that
a gross instrumentation failure has not occurred. A CHANNEL CHECK is
normally a comparison of the parameter indicated on one channel to a
similar parameter on other channels. It is based on the assumption that
instrument channels monitoring the same parameter should read
approximately the same value. Significant deviations between instrument
channels could be an indication of excessive instrument drift in one of the
channels or of something even more serious. CHANNEL CHECK wiill
detect gross channel failure; thus, it is key to verifying the instrumentation
continues to operate properly between each CHANNEL CALIBRATION.
The high radiation instrumentation should be compared to similar plant
instruments located throughout the plant.
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CONTAINMENT SYSTEMS

B 3.6.3.\, Primary Containment Hydrogen Recombiners

Primary Containment Hydrogen Recombiners
B 3.6.3.

BACKGROUND

The primary containment hydrogen recombiner elimingfes the potential
breach of primary containment due to a hydrogen oxyfgen reaction and is
part of combustible gas control required by 10 CFR/50.44, "Standards for

Qmbustible Gas Control in Light-Water-Cooled JKeactors" (Ref. 1), and
GDC 41, "Containment Atmosphere Cleanup" (Ref. 2). The primary
cont\nment hydrogen recombiner is requireg/to reduce the hydrogen
concemNration in the primary containment fofowing a loss of coolant
accidentNLOCA). The primary containmefit hydrogen recombiner
accomplisNes this by recombining hydrgden and oxygen to form water
vapor. TheXapor remains in the primgly containment, thus eliminating
any discharge\o the environment. Jhe primary containment hydrogen
recombiner is mnually initiated, siice flammability limits would not be
reached until sevdal days after g Design Basis Accident (DBA).

Two 100% capacity iNdepengént primary containment hydrogen
recombiner subsystem\ arg/provided. Each consists of controls located
in the control room, a poyer supply, and a recombiner located in primary
containment. The recogibiers have no moving parts. Recombination is
accomplished by heaffig a lydrogen air mixture to > [1150]°F. The
resulting water vapgf and discRarge gases are cooled prior to discharge
from the unit. Air lows throughYae unit at [100] cfm, with natural
circulation in the/nit providing the\motive force. A single recombiner is
capable of majitaining the hydrogeN concentration in primary
containment felow the 4.0 volume peXxgent (v/o) flammability limit. Two
recombineps are provided to meet the ryguirement for redundancy and
independgnce. Each recombiner is powexed from a separate Engineered
Safety Jfeature bus and is provided with segarate power panel and
contrgf panel.

Epiergency operating procedures direct that the\Qydrogen concentration
jh primary containment be monitored following a DA and that the
primary containment hydrogen recombiner be manuRlly activated to
prevent the primary containment atmosphere from reaching a bulk
hydrogen concentration of 4.0 v/o.

R/6 STS

B3.631-1 Rev. 2, 04/30



Brian Mann
Primary Containment Hydrogen Recombiners
B 3.6.3.1
BWR/6 STS B 3.6.3.1 - 1 Rev. 2, 04/30/01
B 3.6 CONTAINMENT SYSTEMS
B 3.6.3.1 Primary Containment Hydrogen Recombiners
BASES
BACKGROUND The primary containment hydrogen recombiner eliminates the potential
breach of primary containment due to a hydrogen oxygen reaction and is
part of combustible gas control required by 10 CFR 50.44, "Standards for
Combustible Gas Control in Light-Water-Cooled Reactors" (Ref. 1), and
GDC 41, "Containment Atmosphere Cleanup" (Ref. 2). The primary
containment hydrogen recombiner is required to reduce the hydrogen
concentration in the primary containment following a loss of coolant
accident (LOCA). The primary containment hydrogen recombiner
accomplishes this by recombining hydrogen and oxygen to form water
vapor. The vapor remains in the primary containment, thus eliminating
any discharge to the environment. The primary containment hydrogen
recombiner is manually initiated, since flammability limits would not be
reached until several days after a Design Basis Accident (DBA).
Two 100% capacity independent primary containment hydrogen
recombiner subsystems are provided. Each consists of controls located
in the control room, a power supply, and a recombiner located in primary
containment. The recombiners have no moving parts. Recombination is
accomplished by heating a hydrogen air mixture to > [1150]�F. The
resulting water vapor and discharge gases are cooled prior to discharge
from the unit. Air flows through the unit at [100] cfm, with natural
circulation in the unit providing the motive force. A single recombiner is
capable of maintaining the hydrogen concentration in primary
containment below the 4.0 volume percent (v/o) flammability limit. Two
recombiners are provided to meet the requirement for redundancy and
independence. Each recombiner is powered from a separate Engineered
Safety Feature bus and is provided with separate power panel and
control panel.
Emergency operating procedures direct that the hydrogen concentration
in primary containment be monitored following a DBA and that the
primary containment hydrogen recombiner be manually activated to
prevent the primary containment atmosphere from reaching a bulk
hydrogen concentration of 4.0 v/o.
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Primary Containment Hydrogen Recombiners
B 3.6.3.1

APPLIC
SAFETY
ANALYSES

The primary containment hydrogen recombiner provides the cap
controlling the bulk hydrogen concentration in primary contain
less than the lower flammable concentration of 4.0 v/o followi
This control would prevent a primary containment wide hydrggen burn,
thus ensuring that pressure and temperature conditions agSumed in the
analysis are not exceeded. The limiting DBA relative to Aydrogen
generation is a LOCA.

drogen may accumulate in primary containmentfollowing a LOCA as a
resNt of either:

a. AYetal steam reaction between the zirghnium fuel rod cladding and

the Reactor Coolant System.

To evaluate the'yotential for hydroggh accumulation in primary
containment follokng a LOCA, thg’hydrogen generation as a function of
time following the i{iation of thg/accident is calculated. Assumptions
recommended by Re re used to maximize the amount of
hydrogen calculated.

The calculation confirms
accordance with plant
the primary contain

t when the mitigating systems are actuated in
res, the peak hydrogen concentration in
nt remaiNs < 4 v/o (Ref. 4).

The primary cont@inment hydroge
10 CFR 50.36(¢/(2)(ii).

recombiners satisfy Criterion 3 of

LCO

Two primag§ containment hydrogen recoXabiners must be OPERABLE.
This ensyfes operation of at least one primary containment hydrogen
recomber in the event of a worst case sing¥e active failure.

Opgfation with at least one primary containmenN\aydrogen recombiner
sybsystem ensures that the post LOCA hydrogengoncentration can be
revented from exceeding the flammability limit.

APPLICABILITY

In MODES 1 and 2, the two primary containment hydro

n recombiners
are required to control the hydrogen concentration within [Xi

production after a LOCA would be less than that calculated for the RBA

R/6 STS
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Primary Containment Hydrogen Recombiners
B 3.6.3.1
BASES
BWR/6 STS B 3.6.3.1 - 2 Rev. 2, 04/30/01
APPLICABLE
SAFETY
ANALYSES
The primary containment hydrogen recombiner provides the capability of
controlling the bulk hydrogen concentration in primary containment to
less than the lower flammable concentration of 4.0 v/o following a DBA.
This control would prevent a primary containment wide hydrogen burn,
thus ensuring that pressure and temperature conditions assumed in the
analysis are not exceeded. The limiting DBA relative to hydrogen
generation is a LOCA.
Hydrogen may accumulate in primary containment following a LOCA as a
result of either:
a. A metal steam reaction between the zirconium fuel rod cladding and
the reactor coolant or
b. Radiolytic decomposition of water in the Reactor Coolant System.
To evaluate the potential for hydrogen accumulation in primary
containment following a LOCA, the hydrogen generation as a function of
time following the initiation of the accident is calculated. Assumptions
recommended by Reference 3 are used to maximize the amount of
hydrogen calculated.
The calculation confirms that when the mitigating systems are actuated in
accordance with plant procedures, the peak hydrogen concentration in
the primary containment remains < 4 v/o (Ref. 4).
The primary containment hydrogen recombiners satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).
LCO Two primary containment hydrogen recombiners must be OPERABLE.
This ensures operation of at least one primary containment hydrogen
recombiner in the event of a worst case single active failure.
Operation with at least one primary containment hydrogen recombiner
subsystem ensures that the post LOCA hydrogen concentration can be
prevented from exceeding the flammability limit.
APPLICABILITY In MODES 1 and 2, the two primary containment hydrogen recombiners
are required to control the hydrogen concentration within primary
containment below its flammability limit of 4.0 v/o following a LOCA,
assuming a worst case single failure.
In MODE 3, both the hydrogen production rate and the total hydrogen
production after a LOCA would be less than that calculated for the DBA
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Primary Containment Hydrogen Recombiners
B 3.6.3.1

ACTIONS Al

With one primayy containment hydrogeyf recombiner inoperable, the
inoperable primaly containment hydrggen recombiner must be restored
to OPERABLE stat\s within 30 dayg/ In this Condition, the remaining
OPERABLE primaryXontainment fecombiner is adequate to perform the
hydrogen control functiQn. Howgver, the overall reliability is reduced
because a single failure \y the OPERABLE recombiner could result in
reduced hydrogen control xgpability. The 30 day Completion Time is
based on the low probabilifN\of the occurrence of a LOCA that would
generate hydrogen in ambuntycapable of exceeding the flammability
limit, the amount of timg availab¥e after the event for operator action to
prevent hydrogen acgimulation eXceeding this limit, and the low
probability of failure/of the OPERAB_E primary containment hydrogen
recombiner.

Required Actigh A.1 has been modified By a Note stating that the
provisions ofLCO 3.0.4 are not applicable \As a result, a MODE change
is allowedvhen one recombiner is inoperabl®. This allowance is
provideg/because of the low probability of the 8ccurrence of a LOCA that
would generate hydrogen in amounts capable oNexceeding the
flampAability limit, the low probability of the failure & the OPERABLE
regdmbiner, and the amount of time available after postulated LOCA for
gferator action to prevent exceeding the flammability Ymit.

B.1 and B.2

- REVIEWER’S NOTE -
This Condition is only allowed for units with an alternate hydrogexQ control
system acceptable to the technical staff.

BAVR/6 STS B3.631-3 Rev. 2, 04/30/0N
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Primary Containment Hydrogen Recombiners
B 3.6.3.1
BASES
BWR/6 STS B 3.6.3.1 - 3 Rev. 2, 04/30/01
LOCA. Also, because of the limited time in this MODE, the probability of
an accident requiring the primary containment hydrogen recombiner is
low. Therefore, the primary containment hydrogen recombiner is not
required in MODE 3.
In MODES 4 and 5, the probability and consequences of a LOCA are low
due to the pressure and temperature limitations in these MODES.
Therefore, the primary containment hydrogen recombiner is not required
in these MODES.
ACTIONS A.1
With one primary containment hydrogen recombiner inoperable, the
inoperable primary containment hydrogen recombiner must be restored
to OPERABLE status within 30 days. In this Condition, the remaining
OPERABLE primary containment recombiner is adequate to perform the
hydrogen control function. However, the overall reliability is reduced
because a single failure in the OPERABLE recombiner could result in
reduced hydrogen control capability. The 30 day Completion Time is
based on the low probability of the occurrence of a LOCA that would
generate hydrogen in amounts capable of exceeding the flammability
limit, the amount of time available after the event for operator action to
prevent hydrogen accumulation exceeding this limit, and the low
probability of failure of the OPERABLE primary containment hydrogen
recombiner.
Required Action A.1 has been modified by a Note stating that the
provisions of LCO 3.0.4 are not applicable. As a result, a MODE change
is allowed when one recombiner is inoperable. This allowance is
provided because of the low probability of the occurrence of a LOCA that
would generate hydrogen in amounts capable of exceeding the
flammability limit, the low probability of the failure of the OPERABLE
recombiner, and the amount of time available after a postulated LOCA for
operator action to prevent exceeding the flammability limit.
B.1 and B.2
- REVIEWER’S NOTE -
This Condition is only allowed for units with an alternate hydrogen control
system acceptable to the technical staff.
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ACTIONY, (continued)

With two primary containment hydrogen recombiners inopergble, the
ability to perform the hydrogen control function via alternatg/capabilities
must be verified by administrative means within 1 hour. Jhe alternate
hydrogen control capabilities are provided by [one divisjon of the
hydrogen ignitors]. The 1 hour Completion Time alloyfs a reasonable
period of time to verify that a loss of hydrogen contidl function does not
exjst.

- REVIEWER’S NO/E -
The folloyving is to be used if a non-Technigal Specification alternate
hydrogenxontrol function is used to justiff this Condition: In addition, the
alternate hyNrogen control system capagfility must be verified once per 12
hours thereafiQr to ensure its continug availability.

[Both] the [initial] Werification [and/all subsequent verifications] may be
performed as an ad\inistrative £heck by examining logs or other
information to determ¥\ye the g#ailability of the alternate hydrogen control
system. It does not mexn t¢perform the Surveillances needed to
demonstrate OPERABILN¢Y of the alternate hydrogen control system. |If
the ability to perform the/hyJrogen control function is maintained,
continued operation isfermiXed with two hydrogen recombiners
inoperable for up to /days. S&ven days is a reasonable time to allow two
hydrogen recombiglrs to be inoperable because the hydrogen control
function is maintg@ined and becausy of the low probability of the
occurrence of gZLOCA that would gegerate hydrogen in the amounts
capable of exfeeding the flammability\jmit.

Cci1

If any Required Action and required Completign Time cannot be met, the
pland must be brought to a MODE in which the \CO does not apply. To
agfiieve this status, the plant must be brought to }t least MODE 3 within
hours. The allowed Completion Time of 12 ho is reasonable,
based on operating experience, to reach MODE 3 froxn full power
conditions in an orderly manner and without challengirly plant systems.

SURVEILLANZE
REQUIREMENTS

SR 3.6.3.1.1

Performance of a system functional test for each primary conta\
hydrogen recombiner ensures that the recombiners are OPERARLE and
can attain and sustain the temperature necessary for hydrogen

recombination. In particular, this SR requires verification that the

/AVR/6 STS B3.631-4 Rev. 2, 04/30/0
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With two primary containment hydrogen recombiners inoperable, the
ability to perform the hydrogen control function via alternate capabilities
must be verified by administrative means within 1 hour. The alternate
hydrogen control capabilities are provided by [one division of the
hydrogen ignitors]. The 1 hour Completion Time allows a reasonable
period of time to verify that a loss of hydrogen control function does not
exist.
- REVIEWER’S NOTE -
The following is to be used if a non-Technical Specification alternate
hydrogen control function is used to justify this Condition: In addition, the
alternate hydrogen control system capability must be verified once per 12
hours thereafter to ensure its continued availability.
[Both] the [initial] verification [and all subsequent verifications] may be
performed as an administrative check by examining logs or other
information to determine the availability of the alternate hydrogen control
system. It does not mean to perform the Surveillances needed to
demonstrate OPERABILITY of the alternate hydrogen control system. If
the ability to perform the hydrogen control function is maintained,
continued operation is permitted with two hydrogen recombiners
inoperable for up to 7 days. Seven days is a reasonable time to allow two
hydrogen recombiners to be inoperable because the hydrogen control
function is maintained and because of the low probability of the
occurrence of a LOCA that would generate hydrogen in the amounts
capable of exceeding the flammability limit.
C.1
If any Required Action and required Completion Time cannot be met, the
plant must be brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least MODE 3 within
12 hours. The allowed Completion Time of 12 hours is reasonable,
based on operating experience, to reach MODE 3 from full power
conditions in an orderly manner and without challenging plant systems.
SURVEILLANCE
REQUIREMENTS
SR 3.6.3.1.1
Performance of a system functional test for each primary containment
hydrogen recombiner ensures that the recombiners are OPERABLE and
can attain and sustain the temperature necessary for hydrogen
recombination. In particular, this SR requires verification that the
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B 3.6.3.1

BASE

SURVEILMNCE REQUIREMENTS (continued)

minimum heater sheath temperature increases to > [1200]°F iy

< [5] hours and that it is maintained > [1150] and < [1300]°Ffor

> [4] hours to check the capability of the recombiner to progerly function
(and that significant heater elements are not burned out)

Qperating experience has shown that these componghts usually pass the
SuNeillance when performed at the [18] month Freguency. Therefore,
the ’xequency was concluded to be acceptable frdm a reliability
standp\int.

SR 3.6.3.\2

This SR ensulgs that there are no physigal problems that could affect
primary containent hydrogen recombfner operation. Since the
recombiners are Iyechanically passiy€, they are not subject to
mechanical failure. \ he only crediffle failures involve loss of power,
blockage of the interngl flow path/ missile impact, etc. A visual inspection
is sufficient to determing abnoghal conditions that could cause such
failures.

Operating experience hag/shgwn that these components usually pass the
Surveillance when perfgfmed & the [18] month Frequency. Therefore,
the Frequency was cgficluded to\oe acceptable from a reliability
standpoint.

SR 3.6.3.1.3

This SR regyfires performance of a resistagce to ground test of each
heater phgbe to ensure that there are no de¥ectable grounds in any
heater pffase. This is accomplished by verifylRg that the resistance to
ground/tor any heater phase is > [10,000] ohm

Opfrating experience has shown that these compoNents usually pass the
rveillance when performed at the [18] month Freqdency. Therefore,
e Frequency was concluded to be acceptable from a\gliability
standpoint.

REFERENCE 1. 10 CFR 50.44.
2. 10 CFR 50, Appendix A, GDC 41.

3. Regulatory Guide 1.7, Revision [1].
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B 3.6.3.1
BASES
BWR/6 STS B 3.6.3.1 - 5 Rev. 2, 04/30/01
minimum heater sheath temperature increases to � [1200]�F in
� [5] hours and that it is maintained > [1150] and < [1300]�F for
� [4] hours to check the capability of the recombiner to properly function
(and that significant heater elements are not burned out).
Operating experience has shown that these components usually pass the
Surveillance when performed at the [18] month Frequency. Therefore,
the Frequency was concluded to be acceptable from a reliability
standpoint.
SR 3.6.3.1.2
This SR ensures that there are no physical problems that could affect
primary containment hydrogen recombiner operation. Since the
recombiners are mechanically passive, they are not subject to
mechanical failure. The only credible failures involve loss of power,
blockage of the internal flow path, missile impact, etc. A visual inspection
is sufficient to determine abnormal conditions that could cause such
failures.
Operating experience has shown that these components usually pass the
Surveillance when performed at the [18] month Frequency. Therefore,
the Frequency was concluded to be acceptable from a reliability
standpoint.
SR 3.6.3.1.3
This SR requires performance of a resistance to ground test of each
heater phase to ensure that there are no detectable grounds in any
heater phase. This is accomplished by verifying that the resistance to
ground for any heater phase is � [10,000] ohms.
Operating experience has shown that these components usually pass the
Surveillance when performed at the [18] month Frequency. Therefore,
the Frequency was concluded to be acceptable from a reliability
standpoint.
REFERENCES 1. 10 CFR 50.44.
2. 10 CFR 50, Appendix A, GDC 41.
3. Regulatory Guide 1.7, Revision [1].
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3.6.3.1

B 3.6 CONTAINMENT SYSTEMS

B 3-6-3-2 Primary Containment and Drywell Hydrogen Ignitors

3.6.3.1

BASES

BACKGROUND

The primary containment and drywell hydrogen ignitors are a part of the
combustible gas control required by 10 CFR 50.44 (Ref. 1) and GDC 41,
"Containment Atmosphere Cleanup" (Ref. 2), to reduce the hydrogen
concentration in the primary containment following a degraded core
accident. The hydrogen ignitors ensure the combustion of hydrogen in a
manner such that containment overpressure failure is prevented as a
result of a postulated degraded core accident.

10 CFR 50.44 (Ref. 1) requires boiling water reactor units with Mark Il
containments to install suitable hydrogen control systems. The hydrogen
ignitors are installed to accommodate an amount of hydrogen equivalent
to that generated from the reaction of 75% of the fuel cladding with water.
This requirement was placed on reactor units with Mark Il containments
because they were not designed for inerting and because of their low
design pressure. Calculations indicate that if hydrogen equivalent to that
generated from the reaction of 75% of the fuel cladding with water were
to collect in primary containment, the resulting hydrogen concentration
would be far above the lower flammability limit such that, without the
hydrogen ignitors, if the hydrogen were ignited from a random ignition
source, the resulting hydrogen burn would seriously challenge the
primary containment.

The hydrogen ignitors are based on the concept of controlled ignition
using thermal ignitors designed to be capable of functioning in a post
accident environment, seismically supported and capable of actuation
from the control room. Ignitors are distributed throughout the [32] regions
of the drywell and primary containment in which hydrogen could be
released or to which it could flow in significant quantities. The hydrogen
ignitors are arranged in two independent divisions such that each
containment region has two ignitors, one from each division, controlled
and powered redundantly so that ignition would occur in each region even
if one division failed to energize.

When the hydrogen ignitors are energized they heat up to a surface
temperature > [1700]°F. At this temperature, they ignite the hydrogen
gas that is present in the airspace in the vicinity of the ignitor. The
hydrogen ignitors depend on the dispersed location of the ignitors so that
local pockets of hydrogen at increased concentrations would burn before
reaching a hydrogen concentration significantly higher than the lower
flammability limit. Hydrogen ignition in the vicinity of the ignitors is

BWR/6 STS
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BASES

BACKGROUND (continued)

assumed to occur when the local hydrogen concentration reaches
[8.0] volume percent (v/o) and results in [85]% of the hydrogen present
being consumed.

APPLICABLE The hydrogen ignitors cause hydrogen in containment to burn in a
SAFETY controlled manner as it accumulates following a degraded core accident
ANALYSES (Ref. 3). Burning occurs at the lower flammability concentration, where

the resulting temperatures and pressures are relatively benign. Without
the system, hydrogen could build up to higher concentrations that could
result in a violent reaction if ignited by a random ignition source after such
a buildup.

The hydrogen ignitors are not included for mitigation of a Design Basis
Accident (DBA) because an amount of hydrogen equivalent to that
generated from the reaction of 75% of the fuel cladding with water is far
in excess of the hydrogen calculated for the limiting DBA loss of coolant
accident (LOCA). The hydrogen concentration resulting from a DBA can
be maintained less than the flammability limit using the hydrogen
recombiners. However, the hydrogen ignitors have been shown by
probabilistic risk analysis to be a significant contributor to limiting the
severity of accident sequences that are commonly found to dominate risk
for units with Mark Il containment.

The hydrogen ignitors satisfy Criterion 4 of 10 CFR 50.36(c)(2)(ii).

LCO Two divisions of primary containment and drywell hydrogen ignitors must
be OPERABLE, each with more than 90% of the ignitors OPERABLE.

This ensures operation of at least one ignitor division, with adequate
coverage of the primary containment and drywell, in the event of a worst
case single active failure. This will ensure that the hydrogen
concentration remains near 4.0 v/o.

APPLICABILITY In MODES 1 and 2, the hydrogen ignitor is required to control hydrogen
concentration to near the flammability limit of 4.0 v/o following a degraded
core event that would generate hydrogen in amounts equivalent to a
metal water reaction of 75% of the core cladding. The control of
hydrogen concentration prevents overpressurization of the primary
containment. The event that could generate hydrogen in quantities
sufficiently high enough to exceed the flammability limit is limited to
MODES 1 and 2.

BWR/6 STS B3.632-2 Rev. 2, 04/30/01
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BASES

APPLICABILITY (continued)

In MODE 3, both the hydrogen production rate and the total hydrogen
produced after a degraded core accident would be less than that
calculated for the DBA LOCA. Also, because of the limited time in this
MODE, the probability of an accident requiring the hydrogen ignitor is
low. Therefore, the hydrogen ignitor is not required in MODE 3.

In MODES 4 and 5, the probability and consequences of a degraded core
accident are reduced due to the pressure and temperature limitations.
Therefore, the hydrogen ignitors are not required to be OPERABLE in
MODES 4 and 5 to control hydrogen.

ACTIONS Al

With one hydrogen ignitor division inoperable, the inoperable division
must be restored to OPERABLE status within 30 days. In this Condition,
the remaining OPERABLE hydrogen ignitor division is adequate to
perform the hydrogen burn function. However, the overall reliability is
reduced because a single failure in the OPERABLE subsystem could
result in reduced hydrogen control capability. The 30 day Completion
Time is based on the low probability of the occurrence of a degraded core
event that would generate hydrogen in amounts equivalent to a metal
water reaction of 75% of the core cladding, the amount of time available
after the event for operator action to prevent hydrogen accumulation from
exceeding the flammaubility limit, and the low probability of failure of the
OPERABLE hydrogen ignitor division.

Required Action A.1 has been modified by a Note indicating the
provisions of LCO 3.0.4 are not applicable. As a result, a MODE change
is allowed when one hydrogen ignitor division is inoperable or when one
or more areas with adjacent ignitors are inoperable. The allowance is
provided because of the low probability of the occurrence of an event that
would generate hydrogen in amounts capable of exceeding the
flammaubility limit, the low probability of the failure of both hydrogen ignitor
divisions or adjacent ignitors, and the amount of time available after the
event for operator action to prevent exceeding the flammability limit.

B.1 and B.2

With two primary containment and drywell ignitor divisions inoperable, the
ability to perform the hydrogen control function via alternate capabilities
must be verlfled by admlnlstratlve means W|th|n 1 hour Fhe-alternate

&Hel—eﬂe—d%femll—pwge—subsys%em— The 1 hour Completlon Tlme allows a
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BASES

ACTIONS (continued)

reasonable period of time to verify that a loss of hydrogen control function
does not exist. The verification may be performed as an administrative
check by examining logs or other information to determine the availability
of the alternate hydrogen control capabilities. It does not mean to
perform the Surveillances needed to demonstrate OPERABILITY of the
alternate hydrogen control capabilities. If the ability to perform the
hydrogen control function is maintained, continued operation is permitted
with two ignitor divisions inoperable for up to 7 days. Seven days is a
reasonable time to allow two ignitor divisions to be inoperable because
the hydrogen control function is maintained and because of the low
probability of the occurrence of a LOCA that would generate hydrogen in
the amounts capable of exceeding the flammaubility limit.

Cci

If any Required Action and required Completion Time cannot be met, the
plant must be brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least MODE 3 within
12 hours. The allowed Completion Time of 12 hours is reasonable,
based on operating experience, to reach MODE 3 from full power
conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.6321anrd SR 36322 SR 3.6.3.1.1 and SR 3.6.3.1.2
REQUIREMENTS

These SRs verify that there are no physical problems that could affect the
ignitor operation. Since the ignitors are mechanically passive, they are
not subject to mechanical failure. The only credible failures are loss of
power or burnout. The verification that each required ignitor is energized
is performed by circuit current versus voltage measurement.

The Frequency of 184 days has been shown to be acceptable through
operating experience because of the low failure occurrence, and provides
assurance that hydrogen burn capability exists between the more
rigorous 18 month Surveillances. Operating experience has shown these
components usually pass the Surveillance when performed at a 184 day
Frequency. Additionally, these surveillances must be performed every
92 days if four or more ignitors in any division are inoperable. The 92 day
Frequency was chosen, recognizing that the failure occurrence is higher
than normal. Thus, decreasing the Frequency from 184 days to 92 days
is a prudent measure, since only two more inoperable ignitors (for a total
of six) will result in an inoperable ignitor division. SR 3:6-3-22 is_.modified
by a Note that indicates that the Surveillance is not required to)t%\
3.6.3.1.2

BWR/6 STS B3.632-4 Rev. 2, 04/30/01
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SURVEILLANCE REQUIREMENTS (continued)

performed until 92 days after four or more ignitors in the division are
discovered to be inoperable.

[ SR36-323ardSR 36324 SR 3.6.3.1.3and SR 3.6.3.1.4

These functional tests are performed every 18 months to verify system
OPERABILITY. The current draw to develop a surface temperature of

> 1700°F is verified for ignitors in inaccessible areas, e.g., in a high
radiation area. Additionally, the surface temperature of each accessible
ignitor is measured to be > 1700°F to demonstrate that a temperature
sufficient for ignition is achieved. The 18 month Frequency is based on
the need to perform this Surveillance under the conditions that apply
during a plant outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power. Operating
experience has shown that these components usually pass the
Surveillance when performed at the 18 month Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability standpoint. ]

REFERENCES 1. 10 CFR 50.44.
2. 10 CFR 50, Appendix A, GDC 41.

3. FSAR, Section [6.2.5].
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B 3633 [Drywell Purge System]
3.6.3.2

BASES

BACKGROUND The [Drywell Purge System] ensures a uniformly mixed post accident
containment atmosphere, thereby minimizing the potential for local
hydrogen burns due to a pocket of hydrogen above the flammable
concentration.

The [Drywell Purge System] is an Engineered Safety Feature and is
designed to operate following a loss of coolant accident (LOCA) in post
accident environments without loss of function. The system has two
independent subsystems, each consisting of a compressor and
associated valves, controls, and piping. Each subsystem is sized to
pump [500] scfm. Each subsystem is powered from a separate
emergency power supply. Since each subsystem can provide 100% of
the mixing requirements, the system will provide its design function with a
worst case single active failure.

Following a LOCA, the drywell is immediately pressurized due to the
release of steam into the drywell environment. This pressure is relieved
by the lowering of the water level within the weir wall, clearing the drywell
vents and allowing the mixture of steam and noncondensibles to flow into
the primary containment through the suppression pool, removing much of
the heat from the steam. The remaining steam in the drywell begins to
condense as steam flow from the reactor pressure vessel ceases, the
drywell pressure falls rapidly. Both drywell purge compressors start
automatically 30 seconds after a LOCA signal is received from the
Emergency Core Cooling System instrumentation, but only when drywell
pressure has decreased to within approximately [0.087] psi above
primary containment pressure. This ensures the blowdown from the
drywell to the primary containment is complete. The drywell purge
compressors force air from the primary containment into the drywell.
Drywell pressure increases until the water level between the weir wall and
the drywell is forced down to the first row of suppression pool vents
forcing drywell atmosphere back into containment and mixing with
containment atmosphere to dilute the hydrogen. WWhile-drpwelpurge

. o ARA - :
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3.6.3.2

BASES

APPLICABLE The [Drywell Purge System] provides the capability for reducing the

SAFETY drywell hydrogen concentration to approximately the bulk average

ANALYSES primary containment concentration following a Design Basis Accident
(DBA). The limiting DBA relative to hydrogen generation is a LOCA.

Hydrogen may accumulate in primary containment following a LOCA as a
result of:

a. A metal steam reaction between the zirconium fuel rod cladding and
the reactor coolant and

b. Radiolytic decomposition of water in the Reactor Coolant System
and drywell sump.

To evaluate the potential for hydrogen accumulation in primary
containment following a LOCA, the hydrogen generation as a function of
time following the initiation of the accident is calculated. Conservative
assumptions recommended by Reference 1 are used to maximize the
amount of hydrogen calculated.

[ Based on a conservative assumption used to calculate the hydrogen
concentration versus time after a LOCA, the hydrogen concentration in
the primary containment would reach [3.5 v/o about 6 days] after the
LOCA and [4.0 v/o about 2 days] later if no hydrogen mixing and
recombiner were functioning (Ref. 2). ]

The [Drywell Purge System] satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO Two [drywell purge] subsystems must be OPERABLE to ensure operation
of at least one primary containment [drywell purge] subsystem in the
event of a worst case single active failure. Operation with at least one
OPERABLE [drywell purge] subsystem provides the capability of
controlling the hydrogen concentration in the drywell without exceeding
the flammability limit.

APPLICABILITY In MODES 1 and 2, the two [drywell purge] subsystems ensure the
capability to prevent localized hydrogen concentrations above the
flammability limit of 4.0 v/o in the drywell, assuming a worst case single
active failure.

In MODE 3, both the hydrogen production rate and the total hydrogen
produced after a LOCA would be less than that calculated for the DBA
LOCA. Also, because of the limited time in this MODE, the probability of
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BASES

APPLICABILITY (continued)

an accident requiring the [Drywell Purge System] is low. Therefore, the
[Drywell Purge System] is not required in MODE 3.

In MODES 4 and 5, the probability and consequences of a LOCA are
reduced due to the pressure and temperature limitations in these
MODES. Therefore, the [Drywell Purge System] is not required in these
MODES.

ACTIONS Al

With one [drywell purge] subsystem inoperable, the inoperable
subsystem must be restored to OPERABLE status within 30 days. In this
Condition, the remaining OPERABLE subsystem is adequate to perform
the drywell purge function. However, the overall reliability is reduced
because a single failure in the OPERABLE subsystem could result in
reduced drywell purge capability. The 30 day Completion Time is based
on the availability of the second subsystem, the low probability of a LOCA
that would generate hydrogen in amounts capable of exceeding the
flammability limit, and the amount of time available after the event for
operator action to prevent hydrogen accumulation from exceeding this
limit.

Required Action A.1 has been modified by a Note indicating the
provisions of LCO 3.0.4 are not applicable. As a result, a MODE change
is allowed when one subsystem is inoperable. This allowance is provided
because of the low probability of the occurrence of a LOCA that would
generate hydrogen in amounts capable of exceeding the flammability
limit, the low probability of the failure of the OPERABLE subsystem, and
the amount of time available after a postulated LOCA for operator action
to prevent exceeding the flammability limit.

B.1 and B.2

- REVIEWER’S NOTE -
This Condition is only allowed for units with an alternate hydrogen control
system acceptable to the technical staff.

With two [drywell purge] subsystems inoperable, the ability to perform the
hydrogen control function via alternate capabilities must be verified by
administrative means within 1 hour. The alternate hydrogen control
capabilities are provided by [one division of the hydrogen ignitors]. The

BWR/6 STS B3.633-3 Rev. 2, 04/30/01
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ACTIONS (continued)

1 hour Completion Time allows a reasonable period of time to verify that
a loss of hydrogen control function does not exist.

- REVIEWER’S NOTE -
The following is to be used if a non-Technical Specification alternate
hydrogen control function is used to justify this Condition: In addition, the
alternate hydrogen control system capability must be verified once per 12
hours thereafter to ensure its continued availability.

[Both] the [initial] verification may [and all subsequent verifications] may
be performed as an administrative check by examining logs or other
information to determine the availability of the alternate hydrogen control
system. It does not mean to perform the surveillances needed to
demonstrate OPERABILITY of the alternate hydrogen control system. If
the ability to perform the hydrogen control function is maintained,
continued operation is permitted with two [drywell purge] subsystems
inoperable for up to 7 days. Seven days is a reasonable time to allow two
[drywell purge] subsystems to be inoperable because the hydrogen
control function is maintained and because of the low probability of the
occurrence of a LOCA that would generate hydrogen in amounts capable
of exceeding the flammability limit.

Ci

If any Required Action and the required Completion Time cannot be met,
the plant must be brought to a MODE in which the LCO does not apply.
To achieve this status, the plant must be brought to at least MODE 3
within 12 hours. The allowed Completion Time of 12 hours is reasonable,
based on operating experience, to reach MODE 3 from full power
conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE SR 36331 3.6.3.2.1

REQUIREMENTS
Operating each [drywell purge] subsystem for > 15 minutes ensures that
each subsystem is OPERABLE and that all associated controls are
functioning properly. It also ensures that blockage, compressor failure, or
excessive vibration can be detected for corrective action. The 92 day
Frequency is consistent with Inservice Testing Program Frequencies,
operating experience, the known reliability of the compressor and
controls, and the two redundant subsystems available.

BWR/6 STS B3.633-4 Rev. 2, 04/30/01
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SURVEILLANCE REQUIREMENTS (continued)

[SR 36.332 3.6.3.2.2

Verifying that each [drywell purge] subsystem flow rate is > [500] scfm
ensures that each subsystem is capable of maintaining drywell hydrogen
concentrations below the flammability limit. The 18 month Frequency is
based on the need to perform this Surveillance under the conditions that
apply during a plant outage and the potential for an unplanned transient if
the Surveillance were performed with the reactor at power. Operating
experience has shown that these components usually pass the
Surveillance when performed at the [18] month Frequency. Therefore,
the Frequency was concluded to be acceptable from a reliability
standpoint. ]

REFERENCES 1. Regulatory Guide 1.7, Revision [1].

2. FSAR, Section [6.2.5].
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